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THE STRUCTURE OF GAELS FORMED BY CYTTARIA XFPTFNTRIONAIJH 

ON FAOim MOQHFJ, 

By Janet M. Wilson, B.A. 

(Plates i~ii; twelve Text-figures.) 
t Road 31st March, 1037.1 

The parasitic fungus CyttaHu has been found attacking different species of 
Fagus in South America, Australia and New Zealand. Two species have been 
recorded in Australia, Cyttaria Ounnii Berk,, which grows on Fay us Cunning hami 
Hook, in Victoria and Tasmania, and Cyttaria septentrionalis Herb, on Fagus 
Moorei F.v.M. in New South Wales and southern Queensland. V. scptentrionaUs 
was first described by Herbert (1932) from the MaePherson Ranges, on the southern 
Queensland border, and was later recorded by the writer (1935) from Barrington 
Tops, ML RoyaI # Ranges, north-west of Newcastle, N.S.W. 

Cyttaria has been placed in the family Cyttariaeeae, an inopcrculate family 
of the Pezizales. 


Materials. 

The material used in this investigation was collected on 28th August and 
6 th October, 1935, near the summit of Barrington Tops, New South Wales. Micro- 
tome sections of the gall were stained by the iron-alum haematoxylin method, and 
with gentian violet and orange G. These showed the details of the mycelium. 
Hand sections were also made and stained with laeto-phcnol-cotton blue. By this 
method the mycelium and cytoplasm stained a bright blue and were differentiated 
from the host cells. The distribution of the fungus in the tissues could thus be 
traced. 


Gall Formation. 

Infection by the fungus causes certain modifications of the host which result 
in the formation of hard woody galls. Galls develop on all infected stems and 
branches which are undergoing secondary thickening. Secondary tissues only are 
Infected. 


Macroscopic Examination of Galls. 

The galls vary from about half an inch to 4 few feet in length, and from half 
an inch to about eighteen inches in diameter. They may be long and nffrow 
(Plate i, figs. 1, 2) or short and round (Plate 1, fig. 3). Long narrow galls are 
the commoner, and their shape is due to the fact that infecting mycelium spreads 
along the cambium chiefly in one direction, parallel to the long axis of the stem. 
It extends further each year, so that the galls are widest in the centre, tapering 
off towards each end. The long narrow galls are often somewhat twisted round 
the stem, following the natural twist of the grain of the wood. In the round short 
galls the parasitic mycelium has not travelled longitudinally to any extent from 
the centre of infection. 

■S' 
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A transverse section across a gall shows that all the tissues of the stem are 
not invaded (Text-fig, 1), One or more irregularly wedge-shaped areas of infected 
tissue can be seen in the stem (A in Text-fig, Id) extending from the cortex nearly 
to the pith. Each infected section of the stem is generally the result of one primary 
infection, but compound galls, which owe their origin to two or more primary 
infections close together, are not uncommon. This condition is shown by the gall 
illustrated In Plate i, figs. 4« and 4*>. This gall has four components which can be 
seen externally at A, B, C and D as erumpent areas separated by normal bark. 
The internal extent of the infected tissues is Bliown in Text-figure l, a~h, repre- 
senting transverse sections of the gall taken at intervals of one inch. Infected 
tissues are shaded, the unshaded parts representing normal xylem. The centre 
of the stem is marked in each case by a small circle. It can be seen that each 
infected area may be split up by narrow bands of normal xylem (A in Text-fig. la), 
but all are the result of a single infection. 

Usually the infected area or ureas are on one Bide of the stem only, giving 
It a very asymmetrical appearance. This is because infection causes an increase 
in the size of the tissues near, but not in, these infected areas, making the wood 
some distance from it on the infected side of the stem much thicker than on the 
uninfected side (Text-figs. 1 and 2). The twisted appearance of some galls is 
due to the occurrence of several infections fairly close together. 

Age of Galls. 

The mycelium is perennial and grows each year during the most active growth 
period of the host tree. The annual rings are fairly well marked in the uninfected 
wood of the gall (Plate i, fig. 5). Large vessels are formed each spring, but at 
the end of the active period of growth thicker-walled tracheids und fibres are 
formed. The age of any twig or branch can therefore be calculated. By making 
transverse sections of a gall, a point can be found where the infected tissue most 
closely approaches the pith. This lias been taken to be the point at which infection 
first took place. It has always been found that infected xylem Is present in the 
second annual ring, indicating that the fungus first becomes active at the 
commencement of the second growing season. By tracing the inward extent of 
the fungus in sections progressively nearer the ends of the gall, a region can 
be found where the infected tissue extends only to the beginning of the third 
annual ring (X in Text-fig. 2). The distance between this and the area of initial 
infection gives the rate of growth of the fungus longitudinally along the cambium 
In one year. Similarly the growth rate in subsequent years can be found. It was 
found that the giowth rate of the fungus in the stem varies considerably from a 
few millimetres to over l centimetre per year. 

Tissue a Infected. 

The tissues susceptible to infection are the cortex, phloem, cambium and 
secondary xylem. Of these the xylem is the chief tissue infected and forms the 
bulk of the gall. 

(A). The Secondary Xylem .— Three types of cells occur in the secondary 
xylem of the gall: (I) Normal xylem elements; (2) Cells which contain the 
fungal hyphae; and (3) Cells which do not contain hyphae, but are modified in 
such a way that they do not develop normally. 

(1). Normal xylem consists of vessels, tracheids, fibres and a little 
parenchyma, interrupted at intervals by xylem rays one or two cells wide and 
about twelve cells deep (Plate i, figs. 6, 6, 7). Fairly well defined annual rings 
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Text-ftgs, 1*5. 

1, — Series of transverse sections one inch apart from the compound gall shown in 
Plate i, flgs. 4a and 40, to show the areas of the stem occupied by the various component* 
of the gall. Infepted area* are shaded and the centre of the stem is marked by a smAll 
circle. The various component* are shown at A, B, C and D. x 0*5. 

2. — Transverse section of a gall near the centre of infection. A. normal xylem ; 
Ijl, cambium; C r infected tissue; P, primary xylem; X, point at which infection extends 
to third annual ring, x 13, 

3-4. — Section* of infected cells showing mycelium, x 720. 

5. — Transverse section of portion of a gall showing tracheldal ceils, x 730. 
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are shown (A in Plate i, fig. 5), since there is a definite period of rapid growth 
each spring following a period of inactivity of the cambium during the winter. 
These cells in themselves are quite normal, but between infected areas, and for 
a short distance on either side of infected areas, they are produced in greater 
numbers than in other parts of the stem (Text-fig. 2), thus giving the increased 
diameter referred to above. 

(2) . The tissues containing fungal mycelium resemble ordinary parenchyma. 
The cells are isodlainetric, with fairly thick, but not lignifted, walls and they 
show no prominent pitting (Text-figs. 3, 4; PI. i, fig. 5; PI. U, figs. 8, 1ft). These 
cells originate as xylem elements. They become infected with mycelium as they 
are cut off from the cambium and their normal process of development is modified 
by the presence of the fungus. Instead of acquiring lignifled walls and losing 
their contents and so becoming vessels, fibres or tracbeids, or developing into 
parenchyma or ray cells, they elongate slightly, but otherwise remain little 
altered. 

(3) . The mycelium is not itself found in any other type of cell, but its 
presence causes modifications in the adjoining xylein (B in Text-fig* 2). These 
modifications become more marked as the gall increases in age. Young xylem 
elements in the vicinity of infected cells develop into tracheid-like cells. In an 
old gall these cells often occupy a larger area than do the infected cells, and it 
is to them that the gall owes much of its Increase in size over that of the stem 
(Text-fig. 2). In the mature state these cells vary much in size and shape 
(Text-figs. 5 and 12). The modified cells are usually several times longer than 
broad (Plate ii, fig. 8). Plate 11, fig. 8 shows infected cells (A) bordered by 
modified xylem (B) and finally unmodified xylem (C). Plate ii, fig. 12, shows 
tracheidal cells at the upper edge of an infected area bordered on both sides by 
normal xylem. These tracheidal cells tend to dove-tall into one another. This is 
shown especially well in tangential Rection (PI. U, fig. 0) and in transverse 
section (Text-fig. 5). Their walls are lignified and show prominent scalariform 
pits with very narrow borders (PI. 11, fig. 10 and Text-fig. 5). The direction of 
growth of the tracheidal cells varies considerably as Is shown in transverse 
section (PI. ii, figs. 10, 11, 8, 12) and longitudinal section (PI. ii, fig. 9). In 
these sections cells are seen both longitudinally and transversely arranged. The 
radial arrangement of the xylem is therefore entirely lost in the region where 
they occur, and it becomes more irregular the older the gall (PI. ii, fig. 13). 

Starch grains are present in great abundance in some of the young tracheidal 
cells (PI. ii, fig. 14). 

Areas of uninfected xylem are often seen arising in an area of infected xylem 
(Text-figs. 10, Id, A in Plate 1, fig. 5). These are mostly wedge-shaped with the 
thin edge inward. Each must have originated from a cell of the cambium in the 
infected region which by chance was uninfected and therefore able to give rise to 
uninfected cells. 

(B). The Cortex and Phloem .— In the primary cortex and phloem, infection 
produces a result resembling in some respects that produced in the xylem. The 
cells which contain the mycelium are similar in all respects to the infected cCUb 
in the xylem. The reaction of the phloem and cortex t$ fungal invasion differs 
from that of the xylem principally in that uninfected cells are in no way modified. 
Infection of the phloem causes an increase in the number of normal cells in the 
neighbourhood of the infected cells, thus increasing the size of the phloem tissue 
(Plate i, fig, 7). 
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The secondary cortex is lacking or only a few cells in width, and appears 
never to be infected (Plate ii, fig. 15). 

(C). The Cambium .■ — The infected cells in the cambium are similar to 
infected cells in other tissues (B, Plate i, fig. 5). Though the cambium seems 
to be the centre from which other tissues are infected, the mycelium does not 
spread in a lateral direction along it further than it does in the xylem or the 
phloem, nor does it cause any modification of neighbouring eambial cells. Modified 
traeheldal cells are derived from uninfected cambium which at. the same time 
produces uninfected phloem on the other side. In this case the phloem cells are 
usually produced at a more rapid rate than in uninfected stems. 



Text-figs. ti-12, 

6.- — Section of an infected cell showing intercellular mycelium, v 960. 

7-12. — Sections of infected cells showing effects of hailstorm {H) on host nuclei (N). 
x 960. 


The Mycelium within the Gall . 

The vegetative mycelium of Cyttaria septent rionali h is fairly evenly distributed 
throughout the tissues it invades, except just below fruiting bodies, where the 
host cells are more or less completely filled with mycelium, Plate i, fig. 5, shows 
that no massing of fungal mycelium occurs in the wood. 

The mycelium is septate and moderately thin-walled (Text.*fig. 8), but the 
cells vary considerably in length. They usually appear to be uninucleate. This 
condition does not always obtain in the haustoria, which frequently show, the 
presence of 2 or 3 nuclei (Text-figs. 8, 11, 12). The protoplasm is homogeneous 
and not very dense (Text-fig. 3). 

The mycelium seems to be able to make its way either between the cells 
or across them, i.e., it is both intra- and inter-cellular (Text-figs. 4, 6). At the 
point where it enters the cell through the wall it may show a slight constriction 
(Text-fig. 7), but this is not invariable (see also Text-fig. 4). The intercellular 
mycelium sends into the cells haustoria which are irregular in shape and often 
prominently lobed (Text-figs, 8 and 10). 

The Effects of the Mycelium on Host Cells and Tissues . 

The hypha or haustorium, having entered the cell, usually approaches the 
nucleus (Text-fig. 4 ) and finally comes into contact with it (Text-fig. 7), or coils 
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partially round it (Text-fig, 8), This causes, In most cases, considerable enlarge- 
ment of the host nucleus. Sometimes a definite change in the shape of the nucleus 
is apparent; it may become elongated, lobed or kidney-shaped (Text-figs. 9, 11, 12). 
The fungus does not appear to destroy the nucleus of the infected xylem or phloem 
cells, and, as far as has been observed, the host cells of these tissues are not 
eventually killed. Just below a fruiting body, however, the cortical cells become 
so filled with mycelium that the nucleus and all the contents are completely 
absorbed and replaced by the fungal mycelium. 

The result of infection on the tissues as a whole iB a general enlargement of 
part of the stem, i.c., the formation of a hyperplastic gall, which Is due to increase 
in the number of the cells and not to increase in size of the existing cells (i.e., 
hypertrophy). 

The greatest increase takes place in the xylem and phloem, the primary cortex 
seldom being heavily infected. Text-figure 2 shows the normal proportion of 
infection In each tissue. 

The increased rate of cell production in the phloem causes the bark covering 
the gall outside an infected area to become thicker than outside normal wood 
(Plate ii, figs. 15, 16), even when it contains no mycelium. It is, however, 
frequently ruptured by the rapid expansion of the tissues beneath it, and, in 
addition, shows various scars left by the fruiting bodies of previous years. The 
phellogen iB a very narrow band and is lacking over the ruptured areas. 

Infection does not seem to cause the death of a tissue. 

The Effect of Gall Formation on the. Qrou'th of Fagufi, 

The formation of galls on the branches of Fag us seldom seems to do the tree 
serious injury. Since no tisanes are killed and since, in most cases, there is a 
considerable part of the stem at the level of the gall which contains normal tissues, 
the passage of food materials and water up and down the stem is not unduly 
restricted. Very large and apparently healthy trees were observed to be heavily 
covered with galls (Plate i, fig. 1). In one case a large gall was observed on the 
main trunk of a tall living tree within a few feet of the ground. 

Huppested Afeans of Infection. 

A macroscopic examination show's that large branches have only old galls, 
never young ones. The young galls are found only on young stems, indicating 
that primary infection takes place only when the stem is young. It would be 
impossible for mycelium to penetrate the hard bark of an old stem. If an 
Invading hypha entered through a lenticel, it would still have to cross the cortex, 
in which there are one to several bands of stone cells, and the phloem before it 
could infect the cambium, which has been shown to be the centre of infection in 
the gall 

There is no trace of fungal mycelium in the primary xylem or pith. In the 
galls examined the first trace of Infection occurs in the xylem and phloem of the 
second year’s growth. These observations suggest the following hypothesis as to 
how infection may take place. During the late spring and early summer, October 
to early December at Barrington Tops, the spores of Cyttaria mature and are 
blown through the air in great numbers. At the same time the young shoots of 
Fagus are elongating and are still covered with a somewhat hairy epidermis. 
Secondary thickening commences in these young shoots towards the end of the 
growing season. The spore, alighting on the epidermis of the young shoots, 
germinates and the germ tube penetrates the epidermis and the cortex. The 
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mycelium then probably remains dormant until the beginning of the next spring, 
either in the cortex or in one of the medullary rays, or, most probably, in the 
young cambium. When secondary growth begins in the following year, it Infects 
the young xylem and phloem cells as they are developing, and this process goes 
on yearly. The mycelium also infects the cambium in a longitudinal direction, 

Summary. 

Cyttanu Heptentrionalia Herb, is a parasitic fungus which infects the stems 
of Fiigua Moot'd in New South Wales. 

Infection results in the formation of galls very varied in shape und size, 

Wedge*shaped ureas of infection occur in the stem, Usually one side of the 
stem is not affected, but contains normal tissue, A gall may be the result of 
one or more infections und thus may be called simple or compound. 

The age and growth-rate of an infected area can be calculated by observing 
its relationship to the annual rings of the stem. 

The tissues infected are the primary cortex, secondary phloem, cambium, and 
secondary xylem. The xylem contains three groups of cells, normal elements, 
parenchymatous cells containing mycelium, and tracheidal cells, containing no 
mycelium but modified as a result of the infection of the neighbouring cells. Starch 
is present in the young tracheidal cells. 

The cambium, phloem and primary cortex consist only of normal cells and 
parenchymatous cells containing mycelium. A smaller area in the cortex is 
infected than in the xylem, but in old galls the increase in phloem tissue is 
proportionate to that in the xylem, 

The mycelium is septate, thin walled and 1- to 3*nucleate. It is both inter- 
and intra-cellular, and produces irregularly-shaped haustoria. It is distributed 
evenly throughout the tissue it invades, except just below the fruiting bodies, 
where it almost completely fills the cells. 

The hatistorium approaches the nucleus and partially coils round it, causing 
Its enlargement or lobing, though it does not destroy it. The host cells are not 
killed. In some cases cells appear to arise which are free of infection. 

Infection of the stem causes enlargement due to increase in the number of 
cells. This* is most pronounced in the xylem and phloem, very little increase 
taking place in the other tissues. The bark is thicker outside Infected areas 
because of the increase in the amount of the phloem, and is much ruptured and 
scarred. 

Galls do not appear to cause serious damage to, or restrict the growth of, the 
trees on which they grow. 

Macroscopic and microscopic examinations suggest that the mycelium from 
the germinating spores enters the young stem during the late spring or early 
summer, just before secondary thickening begins or while it is taking place. The 
mycelium then probably remains dormant in or near the cambium until the 
beginning of the second year's growth. It. then proceeds to infect the young xylem 
and phloem cells and continues to do so from year to year. The mycelium also 
travels along the cambium in a longitudinal direction. 

In conclusion, the writer wishes to thank Assistant Professor J. McLuckie 
and Miss Lilian Fraser for their interest and helpful suggestions throughout the 
course of this work. 
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DESCRIPTION OF PLATES I-Ii, 

Plato I, 

1. — Small branch of Fayus Moorei, showing numerous galls, x ti-07, 

J?.' -—Part of a branch of Fagm Moorei showing a long, narrow' gall, x 0*6, 

3. — Part of a branch of Papua Moorei showing a round, short gall, x 0*$. 

4 a, 4 1>, — Two views of a compound gall. The various components of the gall are 
shown at A, B. C and p. a, b, c, etc,, mark the places from which the. sections repre- 
sented (Ungrammatically in Text-figure 3. were cut. x 0*6. 

5. — -Portion of a transverse section of u gall showing areas infected by Cyttaria. A, 
wedge-shaped area of uninfected xylem; B, infected cambium; C, annual rings; D, 
infected xylem. x 37. 

6. — Radial longitudinal section of portion of a young stem of Fttyus showing normal 
wood structure. > 230. 

7. — Tangential longitudinal section of portion of a young stem of Feigns showing 
normal wood structure, x 210, 


Plate il. 

8, — Transverse section of portion of a gall, A, infected cells containing mycelium; 
B, tracheidal cells; C, normal xylem, x 85. 

9. — Tangential longitudinal section of part of an old gall showing tracheldal cells, 
x 31. 

10-12. — Transverse sections of parts of galls showing tracheldal cells. 10, x 375; 
31, X 85 ; 12, x 45. 

1 3, — Transverse section of part of an old gall showing the loss of radial arrange- 
ment of the xylem. x 45. 

1 4. — Transverse section of pan of a gall showing starch grains in the young 
tracheldal cells. / 45. 

1 5, — Transverse section of part of a normal stem of Fag us showing phloem (P) 
and phelloderm (X). x 85. 

16. — Transverse section of infected phloem showing Increase In number of cells due 
to Infection, x 85. 
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ENTOZOA FROM THE AUSTRALIAN HAIR SEAL. 

By T. Harvky Johnston, Professor of Zoology, University of Adelaide. 

(Twelve Text-figures.) 

[Read 31et March, 1937.1 

In January, 1923, Professor F. Wood Jones, F.R.S., led a small biological party 
which visited Pearson Island, lying about twenty-five miles off the west coast of 
Eyre's Peninsula, South Australia. Amongst the material obtained were some 
entozoa collected by Professor J. B. Oleland from the Australian hair seal, 
Arctocephalus forttteri (Lesson). No species of parasite has, as yet, been recorded 
from our pinnipeds. Amongst the ectozoa known to occur on the hair seal may 
be mentioned a Pediculid, probably an undescribed species of Antarctophthirius 
or Echinop htli iri u s . The entozoa referred to in this paper belong to three species, 
namely, a cestode, Diphyllobothrium arctoccphaUnum , n. sp.; a nematode, Contra- 
caecum o sen latum (Rud.); and an echlnorhynch, Cory no soma australe t n. sp. The 
types of the new species have been deposited in the South Australian Museum, 
Adelaide. 


DtPHYrXOBOTHRItTM ARCTOCEPHAJ.INUM, n. sp. FigS. 1-7. 

In the intestine of Ar otocephalus forsteri there was found a tangled mass of 
cestodes whose separation resulted in some fragmentation. A specimen bearing a 
scolex was 17 cm. long, the terminal 6 centimetres bearing eggs. A fragment of 
another strobtla was about 44 cm. in length, approximately 40 cm. of it being 
ovigerous. If one matched these two fragments according to the sizes of their 
segments and their reproductive condition, the total length of an unbroken stroblla 
would be not less than 54 cm., of which more than 40 cm. would probably be 
egg-bearing. Segments which had just become ovigerous were nearly one milli- 
metre long and 5 mm. broad, and sufficiently overlapping the succeeding proglottis 
to give a slightly serrate margin to the stroblla. In strongly contracted strobilae 
the serrations were much more pronounced. Segments in the mid-region of the 
scolex-less stroblla, mentioned above, were about 6 mm. wide and 2*6 to 3*1 mm. 
long, whilst those near the posterior end measured 6 mm. in width by 3*7 mm. 
In length. 

Another fragment, 36 mm. long, possessed a markedly crinkled margin and 
all its segments were egg-bearing, but they were considerably wider and shorter 
anteriorly, 6 mm. and 1*6 mm. respectively, than in the corresponding portion of 
tha other stroblla. The length gradually increased to 3 mm. in segments at the 
end of specimen, the breadth becoming 8 mm. Hence, at first sight, there appeared 
to be two species represented in the material, but the anatomy was similar and 
the differences in dimensions were due no doubt to the state of muscular contraction. 

The scolex was narrower than the succeeding segments, but, when viewed 
laterally, was seen to be at least twice as thick as the neck region. The dimensions 
varied according to the state of contraction. When relaxed the breadth was 

v 
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0-65 mm. and the length from the tip to the posterior end of the bothrlal groove 
was 1-6 to 2 mm., the very thin edge of one bothrium slightly overlapping the 
other (Age. 1, 2). The maximum dorsoventral thickness was 0-76 cm. The groove 
in some specimens extended back above the earliest segments. In one scolex the 
bothria were rather wider and the groove shorter, the organ being 0-95 mm. in 
breadth, 2-0 mm. in length, with a thickness of I B mm. (fig. 3). the anterior 
extremity thus being almost round when viewed laterally (fig. 4). 

There is a very short unsegmented neck, but since the bothrlal grooves enter 
it, this region should perhaps be regarded more correctly as merely the narrowed 



Figs. 1-7. — Diphyllobothrium arctocephalimim, 

1, 2, Scolex, face and lateral views; 3, 4, a larger scolex, face and lateral views; 
5, segment in which the uterus has just become egg-bearing, ventral ; 6, mature Segment, 
ventral (scale above) ; 7, portion of transverse section of mature segment to show 
relation of various glands and ducts. 

(Figs. X-r* drawn to scale Indicated below Fig. 4.) 

Heferencee to lettering . — oet>, 7 accessory excretory vessel; &, bothrium; bm, base- 
ment membrane ; c, cirrus ; oga, common genital aperture ; ex, cirrus »ac ; cu, cuticle ; 
d, tissue at side of scolex. between bothria; dev, dorsal excretory vessel; hn f longi- 
tudinal musculature; m, medulla; oil ovary; p, boundary (dotted) of vitelline gone; 

receptacuhim seminis; see, subcuticular cells; »clm, subcuticular longitudinal muscle 
fibres; t, testis; twt, transverse muscles; uterus; wo, uterine aperture ; v. vagina ; 
vo, vaginal aperture; vev, ventral excretory vessel; vs, vesicula semlnaiis; vt, vitelline 
glands. 
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portion of the scolex. The breadth of this part is from 0*7 to I d mm., with a 
thickness of 0'3 to 0*6 nim. 

The common genital opening lies in the midline ventrally at, or just behind, 
the mid-length of the segment. The opening is a transverse or rounded slit, 
according to the degree of retraction or protrusion of the cirrus. Into the posterior 
wall of the genital atrium there opens the much smaller slit-like vaginal aperture, 
whose walls are well chitinized. Behind these openings is the tocostome or 
uterine aperture situated a little to one or other side of the median line (or 
sometimes in the mid-line) as a transverse slit at whose narrow base the metraterm 
terminates. In whole mounts the mid-region of each ripe or maturing segment 
shows the presence of differentiated tissue, apparently medulla, in front of the 
cirrus sac and extending almost to the anterior end of the proglottis. A series 
of short transverse grooves or folds are commonly associated with this region, 
but no differentiated organs were noticed there. 

Transverse sections reveal the presence of a thick cuticle below which is a 
narrow, well-defined, less deeply staining, basement membrane, succeeded by sub- 
cuticular structures, the very large elongate fusiform cells being a marked feature. 
The sub-cutlcular longitudinal muscle fibres are fairly well marked, but the 
transverse fibres are very minute. The cortex is occupied largely by the abundant 
vitellaria arranged in a single row dorsally and ventrally. The main longitudinal 
musculature forms a wide zone, the individual fibres being powerful and arranged 
more or less in small groups not completely separated to form distinct bundles. 
The transverse muscles are much less deeply staining. Dorso-ventral fibres are 
weakly developed. The medulla is relatively very narrow and contains many 
calcareous corpuscles. It is occupied largely by the testes, ovary and uterus. 

The main excretory canals are remote from the margins of the strobila, both 
have a wavy course, and the narrower dorsal vessel lies nearer to the median 
line of the segment. Both sets of canals have muscle fibres in their walls. 
Transverse canals are absent, but small sinuous branching canals pass from the 
main channels into the tissues. Sometimes these branches are large and, when 
seen in transverse section, resemble the main canals in size. In addition to the 
canals just referred to, there is, on either side, lying in the middle of the medulla 
just inwardly from the level of the dorsal excretory canal, a very definite canal 
with cuticular walls and abundant fine longitudinal fibres (apparently muscular). 
It has a sinuous course like the other vessels and appears to be a supplementary 
excretory canal, since communication with other systems has not been traced. 
The ovarian lobes may extend laterally to the vicinity of these canals and actually 
overlie them dorsally. The tissue surrounding them is more differentiated than 
that around the ordinary excretory ducts. Their position suggested that they 
might be the two vasa deferentia, but the failure to trace any connection with the 
vesicula seminalis seems to negative the suggestion. 

The testes did not stain in whole mounts, but were obvious in sections, though 
the state of fixation of the material was not sufficiently good to allow one to study 
these organs satisfactorily. They are very numerous and occupy most of the 
medulla in the region where they occur, and they tend to approach its upper 
border. Their boundary is much less sharply defined than that of the vitellaria. 
They measure <H)S-0*046 mm. in diameter, these dimensions being based on their 
appearance in transverse and horizontal sections. They are restricted to two 
definite testicular fields which are widely separated in the mid-region of the 
segment, but which join to form a very narrow band near the anterior margin. 
The testicular and vitelline zones seem to coincide, except laterally, where the 
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medulla is absent. The yolk glands lie above and below the testes and occur almost 
to the lateral margin of the segment. A considerable pyriform area with its base 
in the posterior part of the proglottis Is devoid of both these glands, but is occupied 
tn its hinder half largely by the mature uterus. 

Above the anterior portion of the uterus, as well sb in front of that organ, 
1 b the large, elliptical, rather thick-walled, vesicula seminalis, about 0*23 mm, long 
and 0*015 mm. wide, lying somewhat obliquely. From it there issues a short 
narrow ejaculatory duct surrounded by the large muscular, circular, or rather 
spherical, cirrus Bac whose outer boundary is ill-defined. This sac is ventral from 
the vesicula. The everted cirrus it* about 0T mm, long and 0*06 mm. in diameter, 
narrowing towards its free end. There is a definite atrium when the organ is fully 
retracted, the male pore lying in front of the vaginal aperture which is located 
on Its posterior wall. 

The vagina is well chitinized In the vicinity of the genital pore and passes 
backwards a very short distance and then upwards below the cirrus sac, becoming 
suddenly widened and thrown into a number of very thin-walled convolutions in a 
horizontal plane, but these coils do not extend very far on either side of the 
midline as the organ makes its way posteriorly immediately below the uterus, 
close to whose ventral wall it lies pressed. Just in front of the ovary, the vagina 
forms a rather large receptaculum which is twisted or curved and extends below 
and just behind the ovarian bridge to become connected with the fertilizing duct 
by a very narrow short canal. 

The ovary does not stain readily In whole mounts, and Is best studied tn 
sections. It lies in the posterior portion of the segment, closely behind the uterus. 
The main mass on either side Is of a delicate branching structure whose branches 
may unite to form a reticulum as they radiate outwardly and forwards. The 
lobes extend practically to the testlculo- vitelline region and tend to occupy the 
upper portion of the medulla, whereas those parts nearer the midline lie ventrally 
in the medulla, the narrow ovarian bridge lying ventrally from the hind portion 
of the uterus. An oocapt appears to be present. The short oviduct is soon Joined 
by the receptaculum and the fertilizing duct now formed is joined by the rather 
wide yolk duct and then surrounded by the mass of shell glands. The canal now 
becomes curved and bent on itself, and then suddenly widening Into the uterus 
which passes forwards and is thrown into a series of about eight to ten trans- 
versely-lying coils or loops. Ae the organ becomes more densely packed with 
eggs it becomes more rosette-like and swollen and the individual loops less distinct. 
The terminal loop is surrounded by thickened walls as it passes directly ventrally, 
the metraterm ending at the uterine pore some distance behind the common genital 
opening, and frequently a little to one or other side of the midline. Eggs are 
elliptical, measuring 0*052 to 0*067 mm. long by 0*036 to 0*038 mm. wide. 

Yolk glands are extremely numerous and very small when seen in Surface 
view, where they are commonly elongate in the direction transversely to the 
longitudinal axis of the segment. The vesicles are restricted to form two wide 
lateral zones which approach in the anterior half of the segment and eventually 
join to form a narrow band. They occupy a large part of the cortex ventrally 
and doraally between the inner ends of the subcuticular cells and the main longi- 
tudinal musculature. They measure 0*030 to 0*067 mm. in maximum length by 
0*01 to 0*013 mm, in width, and 0*080 to 0*040 mm. in dorsoventral diameter. The 
two main vitelline ducts pasts inwards just behind, or Just below, the ovarian 
bridge and unite to form a short common duct which enters the -fertilising duct. 
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The present species can be separated readily from D. latum, D. c ordatnm, 
0. fmvum, and D. ratio, rum , by the fact that in these species the uterine loops 
extend forwards to the sides of the genital pore. Though our species resembles 
D. mansoni and I), houghtoni in this feature, It differs from them in the arrange- 
ment of the loops. From D. houghtoni it differs also in the distribution of the 
testicular and vitelline fields, but it resembles Z>* nmn&oni in these respects. Baylis 
(1929) stated that in Z). mamoni the very numerous testes were not arranged In 
distinct lateral fields, but Faust's figure (1930) indicates that they are. The form 
of the scolex and uterus, as well as the position of the genital pore, differentiate 
V. (irctocephalinum from D. reptans and Z>. ranarum as described by Meggitt 
(1924; 1925). The shape of the scolex and of the neck region distinguishes our 
species from /). cordatum, IX rm?isoni t and many others. In /). decipiens the 
uterine loops are few and do not form a rosette. The dimensions of the strobila 
distinguish the Australian species from the small species described from southern 
seals. 

The position of the common genital pore in relation to the length of the 
segment differentiates the species from nearly all others, since in /). arcfo- 
crphalinum it lies either at, or behind, the midlength, whereas in others it is 
situated in front. The presence of the modified tissue extending forwards along 
the midline from the genital pore is a conspicuous feature In cleared, stained or 
unstained preparations. The dimensions of the eggs are different from those of 
all other species whose descriptions are available. The species which seems most 
nearly related anatomically is D. mamoni , but the main points of difference have 
been mentioned above. No cestode has been Identified previously from Australian 
pinnipeds, though many are known from antarctic and subantarctic species. 

The keys to species given by Meggitt (1924), Baylis (1929) and Sprehn (1932) 
have been consulted. 


CoNTBACAKOPM OSCtTLATUM (ItUd.), 

This widely distributed nematode was represented by a young female specimen 
which exhibited the characteristic structure of the lips and the abundant fine 
striations at the anterior end. The species is known from northern seals as well 
as from several species which occur in the Subantarctic and Antarctic, It had 
not previously been recorded from Australian seals. 

CORYNOSOMA Al?6TRAtK, n. 8p. FigS. 8-12, 

This minute parasite ot Ar otocephalus forsteri measures about 3*5 mm. in 
length, though specimens were examined ranging from 3 to 4 mm. Both sexes 
are similar in sise and general form. The anterior body forms a rounded disc- 
like structure about 1*3 mm. in diameter, more or less flattened ventrally but 
arched dorsally, this region bearing very numerous, small, regularly arranged, 
spines. The rest of the body narrows rapidly and then becomes cylindrical for 
the last third of the total body-length where the diameter Is 0*35-0*4 nun. The 
posterior end is rounded and Is provided in both sexes with two circlets of spines 
(total 28-30) which are much larger than those on the rest of the body, and, as 
in other species of the genus, they give rise to triangular projections of the cuticle. 
Bmoll spines similar to those on the dorsal and ventral surfaces of the disc are 
preset on the ventral surface of the anterior part of the posterior body, the 
terminal quarter or fifth of the body-length being devoid of them except for the 
terminal group. The two best-known species, both occurring in eared seals 
(amongst other hosts) in the northern hemisphere, are C. semerme (Forsk.) and 
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C* strumomm (Rud.), The Australian parasite resembles the former In general 
form and size, but the distribution of the small spines is more like that in 
C. strumosum where, however, from more than a half (Meyer's figure, 1932) to 
two-flfthB (Ltthe’s figure, 1811) of the body-length ventrally is devoid of them. 
The ratio of the diameter of the disc to that of the cylindrical posterior body 
(based on figures published by Ltthe and by Meyer) is about 2-4:1 in the case 
of C. strumosum : about 2:1 in C, scmcrme; and 3:1 in V. australe. The ratio 



8, ventral view of male; 9, lateral view of male; lo, posterior end of male; U, 
posterior end of female (dorsal view) ; 12, rostellar hooks belonging to one longitudinal 
row and marked 1-xiii according to their position from the free end of the proboscis. 
(Figs. 8 and 8 are drawn to the scale indicated beside 8 ; 10 and 11 to scale above U,) 
References to fettering. — 6, bursa; cd, cement duct; op, cement glands; k, most 
poaterior spine on ventral surface; ms, muscular sac (“markbeutel”) ; p, penis; u, uterus; 
v, vagina : vd, vas deferens. 
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of the length of the disc to the total body-length is about 1:2 3-2-6 in 0. strumosum; 
1:1*3-1*6 in C . semerme; and 1:1*4 in < 7 . ( mstrale . C. strumosum measures about 
6 to 6 mm., but sometimes reaching 9 mm. in length; while C. semerme is only 
about 3 mm. (3-5 mm.). 

The arrangement of the caudal spines in C. australe resembles that In 
C. eonstrietum as figured by Van Cleave (1918) and quite unlike that in C . semerme , 
where they are very abundant and the series Joins up with the ventral body 
spines. 

The proboscis in 0 . australe is about 0*7 mm. long, narrowed in Its anterior 
third, but widening to 0*2 mm. behind Its mid-length and then narrowing only 
slightly towards its base. The proboscis length is thUB about one-fifth that of the 
body, but in C. strumosum it is less than one-sixth, and in C. semerme it is more 
than one-quarter. The form of the organ in C. australe is rather slender, as in 
C, strumosum. There are 18 longitudinal rows of hooks, 13 to 14 in each row, a 
total of about 240. In V. strumosum there are also 18 rows, but each has 10 to 12 
hooks; in C. semerme there are 22 to 24 rows each with 12 to 13 hooks. The hooks 
in C. australe are differentiated, the first four in each row being rather long, 
narrow, and pointed, the free portion measuring about 0*04 mm. in each case, 
while the basal part which lies in the proboscis is about 0*03 mm. In the first 
hook, increasing in succeeding hooks to become as long as the free portion in the 
fourth. From the fifth to tenth, the projecting portion is larger and more powerful, 
and the base as long as, or slightly longer than, the free part, but there is little, 
if any, increase in the length of the free portion (0 042 mm.; base 0*046 mm.). 
The eleventh, twelfth and thirteenth hooks (and fourteenth, if present) in each 
row are small and diminish slightly in length (0-025-0 023 mm.) and possess little 
or no basal portion. The arrangement of the hooks and their relative sizes are 
more like those of C. strumosum than those of C. semerme. 

The proboscis sheath is double- walled, long and narrow (1*1 mm. by 0*26 mm.). 
The ganglion iB in the vicinity of its mid-length. The lemniscl are thin, narrow 
structures each about half the length and breadth of the rostellar sheath. The 
delicate net-like lacunar system in the skin is typical of members of the genus. 

The testes, each 0*04 mm. in diameter, are arranged one just a little more 
anteriorly than the other in that part of the body which contains the disc. The 
three pairs of narrow cement glands have an arrangement and form very like 
that in Corynosoma semerme. The lower end of the combined cement gland of 
each side is considerably swollen to form a fusiform structure. The ejaculatory 
duct opens into a short pointed penis projecting into an extensive bursa with 
folded walls when Introverted. There is a large muscular sac (“markbeuteT'). 
The male system closely resembles that of C. as described by Lfihe (1911) 

and Bieler (1914). 

In the female, the uterus is long, narrow, and thick-walled, terminating in a 
short muscular folded vagina which appears to be made up of three short sections. 
The female aperture is terminal. In some specimens a “copulation cap” of cement 
was present resembling that figured by Van Cleave for C. eomtrictum. Eggs from 
the body cavity measure 0-076 to 0*085 mm. by 0*028 to 0*029 mm., with a short 
broad polar process at each end of the middle shell like that figured by Lfihe and 
by Meyer. 

In addition to C. semerme and t\ strumosum, the following species have been 
described from seals: O. hamanni Linst. (O. antarcticum Rennie, C. sipho Rail], 
and Henry), and C. bullosum Linst. from the Antarctic and Subantarctic; 
<7. reductum Linst., a rather targe immature form from the Arctic; and 
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C. ambi&pinigcrum Harada from a Japanese Phoca sp. An account of the last- 
named is not available for comparison, 

Corynosoma ap. is the only species of the genus recorded from Australian 
waters, having been reported by Johnston and Deland (1929) from a dolphin, 
Detphinus delphis, in St. Vincent's Gulf. Liihe (1911) mentioned having met with 
C, semcrtne in an immature condition once in Otaria jubata and once in 
Sphenlscum dcmersun. The former is one of the South American seals and the 
latter is the South African penguin. (\ strumosum is known from northern 
European seals and cormorants; Ball (1930) identified it from the Californian 
harbour seal (Phoca ricftardit), and Meyer (1932) stated that it occurred in 
Pbalacrocorax capensis in former German South-west Africa. 
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NOTES ON GENUS CALLIPHORA (DIPTERA). 

CLASSIFICATION, SYNONYMY, DISTRIBUTION AND PH YLOliENY. 

By G. H, Hardy. 

(One Text-figure.) 

(Read 31st March, 1937.] 

The difficulties met in taxonomic study are responsible for considerable 
differences In the treatment of Australian species of CaUipHora, Many promising 
studies have proved inadequate to meet the needs of the research worker, and 
although progress Is being made In the study of details of morphology, so far 
there is no generally accepted scheme for their classification. 

Actually the work was undertaken first, by Johnston and Hardy in 1922, but 
hardly any progress could be made owing to the lack of a suitable method of 
treating the termlnalla. The problem was taken up again in later years by myself, 
but in the meanwhile material had been sent to Malloch, resulting In a paper 
that the late E. W. Ferguson (These Proceedings, 111, 1927, p. xxlv) considered 
would solve the problem. 

Some progress In the taxonomy of Australian Calliphoras was made in my 
paper of 1930, followed by another in 1932. The first of these brought considerable 
adverse comment at the time, but the attitude I had taken up in my treatment 
was subsequently acknowledged as leading somewhere. I do not think, however, 
that it was sufficiently recognized that the specific Identities I had given rested 
largely on field observations which are difficult to set down in print There were 
certain biological features arising from my studies, and I concluded that there are 
units in the Australian Calliphoras that cannot be isolated on terminalia alone, 
as far as yet known, but can be ascertained on colour and small structural 
characters that remain consistent for the species, not grading from one to another 
as at first would be supposed. These cases are represented by V. rujlpes Macq. 
and fallas Hardy; by V . augur Fab. and nociva Hardy; by C. tibialis Macq. and 
perida, a new species described below. I have not found any area where the first 
two meet, but the distributions of the others overlap. 

The arrangements of the species within this genus, given by Professor W. S. 
Patton (1935) and by myself, are at variance. Patton makes three main groups 
based on the type of terminalia the species exhibit. On the other hand, as will 
be seen below, tills is not so very different from my arrangement, the differences 
lying mainly in the position where the dividing lines are to be drawn. The true 
relationship will be gathered when all features of the fly are considered phylo- 
geneti rally, and 1 would be In agreement with Professor Patton if he were to 
limit his view on affinities and if he did not make the development of the 
terminalia covet the whole species. There can be no doubt that Professor Patton, 
in arranging his studies along the line he has taken, is making a very big step in 
advance In our understanding of terminalia, but it is my impression that he 
carries his conclusions to a stage that is a too liberal rendering of his discoveries. 
A comparison of our respective methods of classification is to be gathered in the 
following list* where I have marked with an asterisk (*) those species in which 
1 have an intimate knowledge of terminalia. The list is only complete as far as 
a 



18 


NOTES ON GENUS CAIXIPHOBA, 


the eubgenus Proekon, The remainder has been so confused in literature that I am 
unable at present to give a satisfactory account of the species concerned. 


Subgenus Adichobia Surcouf 
ooft?acea-group. 

•ochracea Schiner 
nigrithorauc MaUoch 

Subgenus Caluphora Desvoldy 
ejythroccphaki- group 

* cyrihroccphala Melgen. (introduced) 

Subgenus Nhopollknja Brauer 
stypia-group 

*stygia Fabric! us 
* australis Boisduval 
*lacmica White 


These three sections form the erythro- 
ccpAaJa-group of Patton, 


conimtcans-group 

*canimican8 Hardy 
*5essM Hardy 
auriventris Malloch 

AtcmohA-group 

*aternalis Malloch 
*dcflesta Hardy 

ru/lpca-group 

*rufip€8 Macquart 
*fallax Hardy 

n. ap. 

•fulvicoata Hardy 
sp. (from Western Australia) 

fiMaHs-group 

•tibialis Macquart 
*perida, n. sp. 

Subgenus Probkun Surcouf 

aupttr-group 

* augur Fabricius 
* nodva Hardy 

centralis-group 

•centra Hs Malloch 


■N 

Together with fuscofemorata, these 

f two sections form the eaMimioans- 
group of Patton. 


Together with auetraiica Malloch, 
these four sections form the auyur- 
group of Patton. 


aid for mi a Hardy 
macleayi MaUoch 
•fusoofemorata Malloch 

Subgenus Onksia Desvoidy 
dispar Macquart 
ouatrolica MaUoch 
and others 


Forms not yet dealt with by Patton 
mostly come here, but probably 
would be placed in the auyur-group 
by him, or some separated into 
another section, oauimic ana-group, 
or elsewhere. 


Key to groups and species in genua Calllphora 


(combining Patton's leading discoveries). 


1. Byes hairy, Strut of aedeagus free.* Ovipositor long, Abdomen yellowish. 


Adichosia. — ocJiraoea -group 10- 

Byes bare 2 


* Patton states, under ochracea, that the strut is not free but "the end Is attached 
to membrane". This must be an error, for on fresh material the struts will slip out of 
their membraneous sockets quite readily, as in those of stygia. 
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2. 

3. 

4 . 

5 . 

7 . 

8. 

3. 

10 . 

11 . 

1 2 , 

13 . 

14. 

U. 

J«. 

17. 

18. 
19 . 


Strut of aedeagus free. Ovipositor long 3 

Strut of aedeagus fixed to other parts by membrane throughout its whole length. 

Ovipositor possibly always short 4 

Blue species Calliphoua. — eryfArocepJiola-group. 

(One species only, srythrooephala Mel gen, introduced.) 

Densely tomentose and hairy species; abdomen brown 

■ Nbopollenia. — stygta-groui> 11 


Densely tomentose species ; abdomen brown 5 

Abdomen otherwise coloured S 

Without secondary plates on male terminalia ft 


With secondary plates developed on male terminalia, these lying adjacent to acces- 
sory plates, closing the genital cavity. Ovipositor not examined 

sternoHs-group 15 

Strut reaching almost to apex of aedeagus which lies considerably to the rear of 

the strut. Ovipositor not examined canimieona-group 13 

Strut short in relation to the length of aedeagus so that the tip of the aedeagus 
(orifice) lies noticeably beyond the apex of the Btrut and almost in a line with 

it. Ovipositor short 7 

Abdominal segment Incorporated in the terminalia, of the typical broad type. 

Abdomen always with yellow hairs ru/tpes-group 16 

Abdominal segment Incorporated in terminalia, of the narrow type (unique to 

group). Abdomen never with yellow hairs Mbfafts-gruup 19 

Abdomen mainly yellow with a blue central area on dorsum. Ovipositor short as 

far as known PnonxoN. , 9 

Abdomen entirely blue, or rarely the last segment otherwise coloured ? Onksia 

Frons on female much wider than long. Two presutural acrostichal bristles only. 


* aupur-group 

Frons on female about as wide as long. Three presutural acrostichal bristles 
present cert f ra/(s- group 

Subgenus Adichosia, 

Byes on male almost contiguous. Thorax very densely covered with yellow, hiding 

the ground-colour ochracea Sehiner 

Byes on male widely separated, almost as wide as on female. Thorax with a very 
slight whitish covering riot hiding the ground colour nigrithorax Malloeh 


Subgenus Nbopoplknia. 

On the male the facets of the eyes are enlarged on the upper area and hence the eyes 

are contiguous 13 

On the male the facets of the eyes are not enlarged above and hence the eyes are 
conspicuously separated. Anterior clasper on male is exceptionally long at its 

base, thus being about as long there as high australis Bolsduval 

Anterior clasper normal at Its base, being shorter than high .... stygia Fabrlcius 
Anterior clasper long at its base, as in oustraW*, being about as long there as its 

height loemica White 

Abdomen with yellow hairs H 

Abdomen without yellow hairs aurtventris Malloeh 

Strut of aedeagus, at centre, conspicuously bent forwards pexttii Hardy 

Strut of aedeagus very slightly bowed forward uniformly and without a marked 

bend canimieans Hardy 

Kyes of male separated by one-etghth the width of an eye, Begs slightly stained 

with black i deflexa Hardy 

Byes of the male separated by one-seventh the width of an eye. Leg s with the 

coxae and femora entirely black atamaUa Malloeh 

Three presutural acrostichals present, Anterior coxae always yellow. Byes of male 

separated by the width of two ocelli fulvithorax Hardy 

Only two presutural acroetlchals present. Anterior coxae dark 17 

Strut of aedeagus reaching only half-way towards the orifice ........ milleri, n, »p. 

Strut of aedeagus reaching two-thirds the distance towards the orifice 18 

Byes of the male separated by the width of two ocelli f alias Hardy 

Byes of the male separated by the width of only one ocellus ruflpts Maoquart 

Femora entirely black, tibiae more or less reddish-brown. All pleural hairs black 

Ubialla Macquart 

Femora never entirely black* but brown and often more or less darkened over the 
basal half or two-thirds. Some pleural hairs yellow pnrida > n, sp. 



20 


NOTES ON GENUS CALLIPHORA, 


The synonymy of species in Neopollenia. 

Malloch referred to ten species of Neopollenia in his papers, and his distin- 
guishing characters are so unsatisfactory that I do not find it eaBy to determine 
their exact identity. Below I give the evidence on which 1 have placed his forms. 
Some are yet to be checked on Malloch’s original material, none of which has 
come before me. 

C. stygia . — Malloch apparently had a complex under this name, judging on 
localities alone, for the species is unknown from New Zealand. The locality from 
which he illustrates the terminaiia is not given, but probably this was somewhere 
in eastern Australia. His second reference gives “Swan River"; that, if 
adequately identified, must be C. australis. Only one specimen of C t stygia has 
been captured in Western Australia, and this is recognized as being an abnormal 
occurrence, Malloch’s third reference is without specified locality. 

0. australis . — The name is definitely rejected by Malloch on the view that 
It is either a synonym of stygia or else unrecognizable. 

C. fulvicoxa . — The name is accepted by Malloch, who admits having it confused 
under hiUi. 

V. ruftpes . — This name is referred to in two places on the same page, the 
remarks being ambiguous. First, he proposed dropping the name in favour of his 
interpretation of hilli, which he erroneously claimed to be a well-established 
species; then he says the species was originally described from Java, and referred 
it to Hemilucilia , believing it to be not Australian. There is reason to suppose he 
did not examine the description of Pollenia ruflpcs Macquart, 1836, which is the 
reference of the Australian species, the Javanese one being put into another 
genus by its author. 

Catliphora hilli Patton ( nec Malloch).— -It is advisable to state here that there 
la no evidence to support the view that Malloch had seen this species and Mai loch’s 
references must be placed elsewhere. 

0. hilli Malloch ( nec Patton). — -This was possibly based originally on V. fallax, 
and, as his material included three females from Kungella (Queensland), I was 
able to recognize that these, at least, were probably C. fulvicoxa , which later 
Malloch admitted. However, he rejected the view that the other specimens he 
had were (l fallax. I have seen no material from his locality “Barrington Tops”. 
Malloch’s further reference to C. hilli occurring in New Zealand is also at fault, 
and I have given this a new name below. 

C. auriventris Malloch.— Known from a single female from the Fly River 
district. The description being inadequate for its recognition, the name stands 
in abeyance. There is known to me only one species that conforms to Malloch's 
description, and the specimens are from Tasmania, suggesting that I have not 
identified the species with any degree of assurance. My own references under 
the name belong to the Tasmanian species, and the determination is probably 
erroneous. 

C. stemalis Malloch.— 1 believe I have placed this species successfully. The 
only character of importance that Malloch gives concerns the ventral plate of the 
terminaiia, the apical stemite being conspicuously lobed, otherwise the species 
would have been quite unrecognisable. 

C. tibialis . — Doubtless there Is some misunderstanding in the determination 
of this well-recognized species, with which the original description does not agree. 
Brauer referred it to Neopollenia, evidently relying on Schiner's determination, 
but Malloch states that Schlner has two species of villosa standing under the 
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name amongst his material. I have been very loath to accept the name as more 
than a provisional one. Patton has compared specimens with the type, and it is 
generally recognised under the name in Patton's sense. However, I have isolated 
one form, giving it the name perida. This new form, apparently limited to 
Queensland, could hardly have reached Macquart, and so the name seems warranted. 

C, albi frontalis Malloch, 1932. — Regarded by me as being quite unrecognizable 
from description, but Tillyard records it as a synonym of australis (Tillyard and 
Seddon, Council Sci. and Ind. Res., Pamphl. 37, 1933, p. 11, footnote), Patton 
claims that It Is identical with fulvicoxa after examining the terminalia. Malloch 
only had two males of it and Patton does not say if one of these formed the 
determination of genital characters, or some other material. However, as Patton's 
view so readily coincides with the description, I believe it must be correct. 

C. varifrons Malloch, 1932. — This is another species unrecognizable from the 
description. Patton states it is rufipes, but there was only one male in Malloch's 
material and the description reads like australis in many respects. There is a 
form corresponding to rufipes in Western Australia, but this does not agree with 
Malloch’s description and perhaps Patton has this form confused owing to Malloch's 
comparisons with his hilli, The name varifrons can have no specific standing 
at present, and any further data should be based on Malloch’s holotype specimen, 
for it is quite conceivable that he has a complex in his material. At present the 
name stands hardly more than a nomen nudum, and at best refers to australis with 
only two acrostichals, a not uncommon occurrence in the *tj/pia-group. 

Calliphora stygia Fab. 

Xtusca stygia Fab. 1781; Wiedemann 1832. — CaUipftom stygia Schiner 1868; 
Hardy 1930; Patton 1935 . — Calliphora villosa Desvoidy 1830. 

A fly normal to the south-eastern quarter of the Commonwealth, mainly the 
coastal region, including Tasmania, but also the sheep country of New South Wales 
and Queensland, and Sydney and Brisbane. One specimen only is known from 
Western Australia. It is well known to be associated with myasis. and occurs in 
its greatest density over the coastal region, including Adelaide and Melbourne. 

CALLIPHORA AUSTRALIS Boisd. 

Musca australis Boisduval 1835 . — Calliphora australis Hardy 1980; Patton 1935. 

Apparently this species is confined to Western Australia, where it is associated 
with myasis. 

Calliphora laemioa White. 

jkfuatq a laemictt White, Dieffen bach's Travels in New Zealand, ii, 1843, 291. 
(All New Zealand references to stygia must be referred here.) 

As far as yet known, this species is limited to New Zealand where it is 
associated with myasis. 1 have other specimens, females only, from Norfolk 
Island which might possibly come here. 

Calliphora ftjlvicoxa Hardy. 

Calliphora fulvicoxa Hardy 1930; Malloch 1932; Patton 1935.— C. hilli Malloch 
{mo Patton) in part, 1927.— C. atbifrontalis Malloch 1932. 

I have no personal knowledge of this occurring in Western Australia, but 
Patton recognized it in a form that he regards, probably quite correctly, as 
aibifrontalis. It Is common in the vicinity of Brisbane and Adelaide, showing 
it to be possibly a north-western species In contrast with the range of <7. rufipes t 
the two meeting in Adelaide. 
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Little Is known concerning the economy of this fly, but during experiments 
conducted by Mias Joan Cue, at the Queensland University, it was found to 
oviposit on carrion that had been retained several days, whereas C. fallax only 
oviposited in fresh carrion. It is unlikely that this fly will be found associated 
with myasis, as it is not normally reared from carrion and does not seem to be 
attracted to traps. 

Calliphora fallax Hardy. 

Calliphora hilli Malloch ( nec Patton), in part, 1927; and in toto , 1932. — 
CalUphora fallax Hardy 1930; Patton 1935. 

This fly is only known definitely from Queensland and New South Wales, 
being mainly a coastal fly, but found also in the sheep country In both States, 
where it is associated with myasis. 

Calliphoba RUFIPK8 Macquart. 

Pollenia rufipes Macquart 1835. — Calliphora rufipes Hardy 1930; Patton 1936. — 
Calliphora hilli Patton 1927 (nec Malloch). 

The type localities given under the two original descriptions are practically 
identical, a few miles only separating the recorded places, and I have material 
before me from both. It is the common blowfly of that neighbourhood. Specimens 
are before me from Tasmania, Victoria and South Australia, but from no other 
State. Probably this species is capable of association with myasis, but the records 
standing under the name hilli are likely to refer to fallax , on the mainland of 
Australia, for the present fly seems strictly limited to the coastal region and is 
likely to be found in the interior only as an occasional migrant. 

Calliphoba millbiu, n. sp. 

Calliphora hilli Malloch («cc Patton), in part only, 1927, 

This is the common blowfly of New Zealand that goes under the name hilli, 
and I am indebted to Dr. D. Miller for specimens. I also have seen his drawings 
of terminalia which show quite distinctive features, the most noticeable being 
a superabundance of bristles on the claspers, the more gently curved strut and the 
much longer part lying beyond that relative to its two allies in Australia. It 
is also distinguishable by the eyes being placed apart slightly in excess of that 
found on rufipes, It is only known from New Zealand, where it is associated with 
the myasis of sheep. 

Calliphora perida, n. sp. 

Closely related to C. tibialis , from which it may be distinguished by its brown 
femora, typically brown but often more or less darkened from the base to about 
half to two-thirds the length, being very variable in this respect. The only other 
feature of difference that has been noted is in the pleura and anterior coxae, 
both, or either, having yellow hairs, the number varying. No difference has been 
found in the terminalia or in the width between the very closely set eyes. 

This fly is only known to me from Queensland, being quite plentiful around 
Brisbane, and occurs throughout the year, being associated during much of the 
winter and spring periods with the typical C . ftbiaHs, However, between these 
two flies there is also a marked difference in habit, perida sporting on bushes 
whereas Hbialti is strictly confined to the ground. Through all the years that I 
have been collecting and watching this fly and observing its habits, I have not 
found any actual joining up of the two distinguishing characters. When the 
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yellow pleural hairs are present, the femora are invariably brown in the main, 
whereas when no yellow hairs are to be seen, no brown is noted on the femora. 

Bab. — Queensland. Brisbane; about 100 specimens are selected for the type 
series. Goondiwindi, 1 male. 

Southern forms of the tibialis group also need close investigation, for I have 
specimens strongly suggesting that a complex occurs around Adelaide, and this 



CalUphora perida, n, sp.— aed. f aecleagus; a.o anterior elasper; p.c., posterior 
clasper ; forceps; a.p?., accessory plate. Note the long narrow shape of the 
apical tergite ; the lower figure shows the parts as seen on a mount, the forceps 
being broader than appears in the lateral view, when unmounted. 

possibly new species may be extending towards Melbourne. I judge this from a 
long series taken in the two States concerned. From Sydney and from Tasmania 
I have seen only the typical form without marked variations. 

Caixiphora augur Fab. 

Musca augur Fabricius 1775 . — CalUphora augur Patton 1925, 1936; Hardy 1926, 
1930; Malloch 1927 in part, and 1928 in part. 

The synonymy that stands tentatively under this species is rather extensive 
and it is possible the names do not all belong to the one species. On the published 
evidence it is not possible to attach the names to any other species known to me. 

The present species occurs in Tasmania, Victoria and perhaps in certain 
mountain areas of New South Wales as a permanent resident; it is also found in 
the southern coastal regions of Queensland and In the sheep country of the two 
latter States as a seasonal fly only. The limit of its western occurrence is not 
known, it is associated with myasis. 

Calliphora nociva Hardy. 

CalUphora augur Malloch 1927 and 1928 in part only, and many references in 
literature , — CalUphora nociva Hardy 1932; Patton 1935. 

The permanent limits of this fly do not seem to extend eastward far beyond 
South Australia along the coastal region, but it is found in Melbourne and in 
Canberra, Its northern range includes Central Queensland, but apparently it does 
not enter the coastal region of this State, nor yet of New South Wales. It is 
associated with myasis. Possibly the fly is typical of the Mallee areas. 
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Caixipuoua centralis Malloch. 

CaUiphora centralis Malloch, 1927; Hardy 1982; Patton 1935. 

The range of this species is wide enough to suggest that an earlier name may 
be found for it. It apparently occurs through the coastal region of New South 
Wales, north of Sydney and far up into the Queensland coastal section. Normally 
it is confined to timbered country of the plains and low hills, and appears also 
to be a permanent resident in timbered districts of the western plains of 
Queensland, 300 miles inland at least. It is not attracted by carrion, nor yet 
caught in traps, as far as my experience goes. 

CaLLIFKOKA FU8COFEMOUATA MallOCh. 

CaUiphora fuscofemorata Malloch 1927. 

I have a male of this species taken from very near the type locality (caught 
by Mias V. Irwin-Smith) and have examined its terminalia. It would appear to 
be a good species that cannot be confused with any earlier description. The form 
is only known from the northern parts of Queensland, probably confined to the 
rain-forest areas, just as C. falciformls Hardy may prove to be in the more 
southern rain-forest areas. Judging from its terminalia, Patton was quite correct 
in placing It with the eummicans-group in order to be consistent in his scheme of 
classification. In accordance with my key to species under genus Proekon, it goes 
into a new group characterized not only by the terminalia, but also in having 
two presutural acrostlchal bristles and the blue metallic margin at apex of 
abdominal segments, but I list it for the time being in the ccnfrali«*complex; it 
does not agree with the definition of the group in the key given above. 

Distribution. 

The aubgenus Adichosia is apparently limited to eastern Australia, and is 
represented by only two forme. 

Neopotlcnia occurs in North Queensland, Norfolk Island, New Zealand, 
Tasmania, and Western Australia, which seem to mark the limits of distribution. 
South-eastern Australia and Tasmania are the areas of its greatest abundance. 

Proekon is known from New Caledonia, Australia, Tasmania, and Is recorded 
from Timor; it may even occur in New Guinea. Queensland is the area of Us 
greatest abundance. 

The coastal region of Australia, for the purpose of this account, may be 
divided into four quadrants, north-west, south-west, north-east and south-east. 

The north-western quadrant is practically an unknown region in regard to 
CalUphoras as no systematic collecting has been done there. As seen below, it may 
possibly prove to be the centre of distribution for C. fttlvicoxa . The south-western 
quadrant has been under investigation during recent years. The eastern side of 
Australia has been well covered and is best known, 

The data given in this paper suggest that each quadrant has its own particular 
fauna in permanent residence, but Is invaded periodically from some other region 
by species that are unable to become permanently established. 

Adichosia, 

This subgenuB contains only two known species and Is probably the meet 
primitive of the CalUphoras. One species, ocfcracea, breeds throughout the year in 
the rain-forests within the north-eastern quadrant, and the other, tiiprtffcon&r, In 
similar conditions in the south-eastern quadrant. Elsewhere it appears to be a 
seasonal fly only. 
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Neopollenia. 

The south-eastern quadrant has in permanent residence, stygia, rufipes and 
tibialis f three of the four first-described species. In addition, this is the only area 
in which bezzii and dcflcxa are known, and there are other species (Tasmanian) 
yet to be described. The north-eastern quadrant has eanimicana, emails, fallax 
and pcrida. The south-western quadrant has australis and a species near rufip** t 
The north-western quadrant may possibly be the centre of the widely distributed 
fulvicox a, for this is unknown from the south-eastern quadrant except at Adelaide, 
but is recorded from Perth and was described from Brisbane. But it might 
similarly be regarded as a Central Australian species which reaches the coast at 
the places mentioned. 

Pbokkon. 

This subgenus has one species each in the south-western and the south-eastern 
quadrants, namely, nociva and augur respectively. The former extends its 
permanent range eastward to the border country of Victoria. All the other species 
known are practically limited to the north-eastern quadrant. 

The two southern species may be breeding in different types of country, for 
noviva seems to favour the mallee areas, whereas augur occurs in the other wooded 
districts, the two meeting in the open plains. 

Those species listed in the centralis - group and which are apparently restricted 
to the one quadrant, seem to show a tendency to definite regional distribution 
within that quadrant. The majority described and undescribed may be northern 
flies, but centralis seems to be typical of the open forest and falciformis of the 
rain forests, both occurring in the southern section of the quadrant. 

Phytogeny. 

Patton gives some phylogenetic ideas on the development of the terminal ia, 
which seem to be quite sound in principle but reversed in direction of presumed 
development. Taking into account characters other than terminalia, it would 
seem that Adichosia nigrithorax would be the most primitive Calliphora extant, 
for it has hairy dichoptic eyes. The other species in the subgenus, also with hairy 
eyes, has the holoptlc form; this also is the form towards which the other two 
subgenera trend. It seems to me probable that the terminalia of Adichosia may 
also be of the primitive type and should be placed at the base of the Callipborine 
stem. 

Patton, however, believes that the form of terminalia found on augur 
iProckon) is the primitive one, and if this be the case we would have the curious 
incident of a primitive group being the one most abundant in species and the 
most advanced forms in the numerical minority. Also, the advanced form would 
have a restricted distribution, the primitive form a wide one. 

Making the necessary adjustment, and accepting Patton's main theme, a 
diagram of phylogeny may be built up, as shown in the adjacent arrangement. 
I offer this diagram as a tentative one, but from data I have gathered by the 
study of other genera of the Calliphoridae, I think the general trend of the subject 
will be maintained. It may be shown that the ovipositor was originally long, and 
the strut developed from an independent thin support to become thickened and 
fused with other parts of the aedeagus later, the form taken in canimicans being 
an intermediate stage. 
n 
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Diagram of Phylogcny. 


Patton places the stern aH#*group as associated with the r«ntwica?i.v-group for 
a reason unknown to me. 

Key to the Phylogenetical ConMderatioyis. 

1. Eyes hairy, primitively dichoptlc at least In part. Strut free and slender. Ovipositor 

long oohroeea-group 

Eyes bare, the dlchoptie nature strongly tends to disappear 2 

2. Strut still free and slender and the ovipositor long styi/la-group 

Strut bound to other parts of aedeagus by membrane throughout Its length. Ovi- 
positor probably short in all cases or perhaps in some strongly tending that 
way 3 

3. Strut still slender eanim lea ne -group ; /uaco/eworafa -group 

Strut broadened 4 

4. Strut normally broadened but curved at least at its apex ; other characters of 

terminalla normal In general form 5 

Strut abnormally broad and straight, only reduced at apex to a point not showing 
a marked trend forwards. Other parts of term Inal ia showing abnormal develop- 
ment at least in part, especially so in the development of secondary plates 
stemalis -group 

5. Ninth tergite normal in breadth rultpes-group 

Ninth tergite elongate relative to its breadth being markedly longer than broad 

. fib(«H#-group 

It will be noted that I use the name fuscof emorat a for a group and place it in 
the above key and diagram. I do not expect the name to remain permanently, for 
the subgenus Proekon is not yet well understood. The eenfnili«*group and the 
aupttr-group fall into alignment with the rt^lpea-group and there are none known 
to me within the subgenus Proekon that are comparable with the fi&ialto-group 
and the #femaJi«-group. 

The subgenus Onesia stands in relation to Neopollenia very much as Proekon 
does, only it has more numerous species, some of which, like fuscofemorata , fall Into 
alignment with the caniwicons-group and some with the ru/£cep«-group. The intro- 
duced erythrocephala+group is in alignment with the stygicHS roup. 
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Mappocm, — Proc. Linn. Soc. N.S.W., 111, 1827, 299-335; Uli, 1928, 598-617 ; and lvil, 
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A CENSUS OF THE ORCHIDS OF NEW SOUTH WALES, 1937. 

By the Rkv. H. M. R. Rtn>r, B.A. 

[Read 28th April, 3937.] 

The Census of New South Wales Plants, by J. H. Maiden and Ernest Betche 
(1916), recorded 177 species of Orchids — an Increase of only four since the publica- 
tion of Moore and Betche's “Handbook of the Flora of N.S.W.” in 1893. Recent 
research has indicated that of these 177, at least four should be deleted from the 
list. Mr. W. H. Nicholls has demonstrated (Fief. A T af., June, 1936) that no 
authentic Australian specimens of Tkclymitra longtfolia Forst, can be discovered, 
and It seems that this species is restricted to New Zealand. Mr. Nicholls has also 
shown (Fief. 'Nat., June, 1934) that Fitzgerald's T. megcalyptra is, really conspeciflc 
with Lindley's T. aristata . Fitzgerald's Pterostylis striata is now generally 
admitted to be P. alata Reichb. f,; and the present writer is convinced that 
P. eucullata R.Br. has not yet been recorded in New South Wales. Brown's name 
has been mistakenly bestowed upon a very different species, P. falcata Rogers. 
Some doubt exists in regard to a number of other specieB. No one has seen 
Diuris dendrobioides Fitzg., or Pterostylis clavigera Fitzg., for over forty years, 
and as no specimens are available, their validity cannot be tested. Several of 
the same author's Pra«opfcyllim species are also quite unknown to the present 
generation, as also is his Antieheirostylis apostasioides. But of course these may 
yet be re-discovered, and they should therefore be retained on the list The 
possibility of re-discovery is indicated in the fact that since Maiden and Betche's 
Census was published 46 species and one new genus have been added to the Orchid 
flora of the State. 

Alterations in nomenclature, due either to the application of the international 
priority rule, the transference of species, or the deletion of genera, have become 
necessary since the 1916 Census. Two of these — Dendrobium elongatum Cunn., 
instead of Z>. gracilicaule and Bulbophyllum crassulae folium Cunn., instead 

of B . tihepherdii F.v.M,, are here published for the first time, on the authority of 
Dr. R. S. Rogers of Adelaide. In both instances Cunningham's description 
preceded Mueller's by many years. Dr. Rogers thinks Mueller may have suppressed 
£). elongatum to avoid confusion with a non-Australian plant of Lindley's; but 
the latter's D. elongatum is merely a synonym for his D. cymbidioides , and has no 
standing. With regard to Bulbophyllum crassulaefolium, Dr. Rogers writes: 
“Cunningham did not see the plant in flower, and apparently thought It might 
prove to be a Dendrobium, His coloured drawing of it is preserved at Kew 
Gardens; the habit of the plant agrees perfectly with Mueller's B. Shepherdti , 
and the locality (Blue Mountains) is identical.” This little Bulbophyllum is very 
common in many parts of the State. 

Deleting the four species cited above from Maiden and Betche's CensuB, and 
adding 45 to the remaining 173, we now have 213 Orchidia en record for this State. 
In the Census list below I have only given references to descriptions, etc., in the 
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case of those which are not listed In the 1916 Census. In all other cases Maiden 
and Betche’s work should be consulted* I have used the following abbreviations: 
Frag m.— Mueller's Fragmenta Phytographiac Australiae . 

Q, FI . — F. M. Bailey’s Queensland Flora (1902). 

S.A. Or eh. — Dr. R, S. Rogers’ Ho nth Australian Orchids . 

Orch . Rupp’s Guide to the Orchids of N.8.W. 

Hot. Reg . — Curtis’s Botanical Register (London). 

* Denotes plants recorded since the 1916 Census, 
t Denotes an alteration in nomenclature. 


Lipakis Rich. 
refle&a Lindl. 
coelog ynoidcs P.v.M, 

*habenarina F.v.M., Pray in., Iv, 131, 
See Viet. Nat., May, 1935. 
*8immondsii Bail.. Q. FI, p 1621, also 
Botany Bulletin . Q'land. Dept, of 
Agriculture, xix, 1B17, p. 12 <J. F. 
Bailey and C. T. White) ; see also 
Aunt. Orch . Review, March, 1937. 
Obkronia Lindl. 
iridifolia Lindl. 

Titania Lindl. 

Dkndromum Swz 
speefoaum Sin. 

var. II illii F.v.M. 

•var, gracillimum Rupp. Proc, Linn, 
Hoc. N.S.W., liv, 5, 1929. 

* K estevenii Rupp, Pnoc. Linn. Soa 
N.S.W., lvi. 2. 1931 ; Q. Nat., March, 
1935. 

/aZcoroatrum FiUg, 
tetragomtm Cunn. 
aemnfnm R.Br. 

Kingianum Bidw. 

•var. Silcockii Bnil., Q. Ft., p. 1528. 
t etongatnm Cunn., Hot. Reg., 1839. 

(D. gracilicaulc F.v.M., see above.) 
monophyUum F.v.M. 

•Sohneidcvae Ball., Q. Ft, p. 1631. 
cucumcrinum Mac lea y. 
pugioniforme Cunn, 

Unpuiformti Swa. 

terctlfolium R.Br, See Pnoc. Linn. 
HOC. N.S.W., U, 3-4, 1936. 
var. Fairfcucii Fitzg. and F.v.M. 
striolatum Rcichb. f, 
fteekieri F.v.M. 

*tcnui/tsimu in Rupp, Proc, Linn, Hoc. 
N.S.W., Hi, 4, 1 927. 

Martii F.v.M, 

Buubophvixum Thou. 

t crastmlaefolinm Cunn., Hot. Reg.. 1839, 
p. 38. {B. 8 hep her dii F.v.M, 

See above.) 

fbraoteatutn Ball. ( Adclopetatum ferae- 
tealnm FHxg, See <?. FI., p. 1539. 
It is generally recognised now that 
Bailey’s treatment of this Orchid 
is correct.) 
awrantioottw F.v.M. 
cxiguum F.v.M. 
mtnwtieatwuw F.v.M. 


KUsae F.v.M. 

*lVeinthatii Rogers, Tran a. Boy. Soc. 
8. Auntr . , Ivii, 1933. 
TaHNIOPHYLLIJM BluinC. 

Muelleri Lindl. 

Sarooohilus R.Br. 
divitifiorus F.v.M. 
falcatus R.Br. 

var. moibtanuH Fltzg. 

•WefwffealW Bali., Q'land Agricultural 
Journal, xiil (1903), 346, and 

xxvill, Part 6 (June, 1912), 448. 

* H artmannii F.v.M. Fragm. , viii, 248. 
See Abstract Proc. Linn. Soc. 
N.S.W., No. 482. Aug., 1935, 
Fitzgeraldii F.v.M. 
otivaccus Lindl. 

*spathulatu 9 Rogers, Trans. Roy. Soc. 
8. AuBtr.. li, 1927. 

*dilatatus F.v.M., Fragm., i, 191. See 
also Rogers, loo. clt. 
parviftorus Lindl. 

Cectliac F.v.M. 
mna f.v.m. 
eriochilutt Fitzg. 

Clkisostoma Blume. 
tridentatum Lindl. 

Bcckleri F.V.M. 

Ornithochipus Wall. 

IliUH Benth. 

CrBonoRUM Jacks, 
jHctum Lindl. 

Dipodium R.Br. 
pane tat um R.Br. 

* Hamilton ianum (Bail.) Cheel, Proc. 
Linn. Soo. N.S.W., ivli, 1-2, 1923. 
Cymbidium Swz. 

canaliculatum R.Br. 

•forma aitrefeZum Rupp, PROC. Linn, 
Soc, N.S.W., ltx, 1-2, 1934. 
•iridlfoHnm Cunn., Hot, Beg., 1839, 
Mine. 34. (C. albuctftorum F.v.M, 

See Rupp, loc. clt.) 
snat»e R.Br. 

Phaiiis Lour. 

grandifoUutt Lour. (Now almost extinct 
in N.S.W.) 

Calanthk R.Br. 

vcrafri/oHa R.Br, 

Gapeola Lour. 

oaMpthoUles Heiohb. f. 

Ledgerfaua F.v.M. 
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Epjpoovm Umel. 
nut an tt Li mil. 

Oastrodia H.Br. 
sesamoides H.Br. 

*Cryptanthkmik Rupp, t'uoc. Linn. Soc. 
N.S.W., Ivii, 1-2, 1932. 

*Slateri Rupp, lot*, clt. and lix, 3-4, 1934. 

Chbirostyuh Blume. 
yrandi flora Blumo. 

Spiranthkh Rich. 

sinensis (Perw. ) Am oh. {8, australis 
Lindt.) 

Calockiuih R.Br. 

campvstris R.Br. ( Doubt has been 
expressed In regard to this species. 
It Is certain that In N.H.W. it wax 
long confused with the species now 
known as C. cupreus Rogers. But 
Brown recorded it both in N.S.W, 
and Queensland. I believe it is 
much less common than was 
formerly supposed : but I have 
collected It near Bullahdelah, and 
have seen specimens from various 
districts. ) 

* yrandiflorus Rupp, Viet. Nat., Feb., 
1934. and Abstract. Pkoc. Linn 
S oc. N.S.W,, Aug., 1935. 

*cnpreus Rogers, Tran s. Roy. 8oe. S. 

Austr .. xlii. 19IK. 

Robertsonii Bentli. 
paludosus R.Br. 

THHI.YMtTRA Forsl. 

Irioldea Swz. 
media R.Br, 
cirenmsepta Fitzg. 

aristata Lind I. (For the inclusion of 
F it z%. 'h T. m tyca iyp t ra In this 
species see Nicholls, Viet. Nat.. 
Oct.. 1934, and for the association 
of T. aristata and Dendrobium 
Kingianum , see Rupp, Viet. Nat.. 
NOV., 1934.) 

*pauc.iftora, R.Br., Prodromus. p. 314. 
nuda R.Br. 

*chasmogavia Rogerw, 'Trans. Roy. Sac. 
8. Austr.. li, 1927. See also Proo. 
Linn, Soc. N.H.W. , lx, 3-4. 1935. 
cameo R.Br. 

BUeabcthae P.v.M. Bee Rogers, Tran*. 

Roy. Soc . S, Austr , , li, 1927. 
venosa R.Br, 

Diuhis fim, 
alba R.Br. 

tpimefota Sm. < D . ehmgata R.Br.) 
enneata Fit*#. 
spathulata Fitzg. 

*venosa Rupp, Proc Linn. Soc, N.S.W.. 

li. 3, 1926, and HU, 4, 1928. 
dendrobiaide* Fit**, 
tocundiflora Fitzg. 
tricolor Fitzg. 

Bheafflana Fitzg. 
maculata Sm. 


aequalis F.v.M, 
bracteata Fitzg. 
platichilus Fitzg, 
aurea Sm. 

* patachila Rogers, S. Austr. Orchids, 
p, 33. 

*bravi folia Rogers, Trana. Roy. Soc. S. 
Austr.. xlvi, 1922. 
swlpfturea H.Br. 
abbreviata F.v.M. 
peduncmlata R.Br. 
pollens Benth. 

Orthocbhas R.Br. 
striatum R.Br. 

Cryptosttmh R.Br. 

tirufeulafa Reichb. f. (C. tongi folia 
R.Br.) 
erecta R.Br, 
leptochila F.v.M. 

Prasophyu.p m R.Br. 
austral* R.Br . 
flavum R.Br, 
datum R.Br. 
brtmrta bre Hook. 
patens R.Br. 

*Royerttii Rupp, Proc. Linn. Soc. 
N.H.W. , Uii, 4, 192K. 

*odoratum Rogers, S. Austr. Or eh., 
p. 15. 

♦praeilc Rogers, loc. cit., p. 14. 
*Frenchii F.v.M. See Pescott, Orchids 
of Victoria, P. 31. 

•Saftonfi Rogers and Rees. See Viet. 
Nat.. July, 1933; but the Barring- 
ton Tops record there given is a 
mistake. 

fuscum R.Br. (Mr. W. H. Nicholls 
has recently reviewed this species 
and found it to Include more than 
one. But his treatment of the 
group has not yet been applied to 
the N.S.W. forms. Maiden and 
Betche recognized vars. atpinum 
and grandiflorum, but for the 
present it may be better to include 
all forms under the specific name.) 
striatum R.Br. 

BaueH Poir. 

Deaneapum Fitzg, 
longisepalum Fitzg. 
nigricans R.Br. 
transversum Fitzg. 
ansatum Fitzg. 
laminatum Fitzg. 
rufum R.Br, 
densum Fitzg, 
viridc Fitzg. 
flliforme Fitzg. 

fArcheri Hook. (P. intrioat urn Stuart. 

See Nlcholls, Viet. Nat., Oct., 1931.) 
*Morrisil Nlcholls, loc. clt. 
m Hopsonii Rupp, Proo, Linn. Soc. 
N.S.W., 1111, 4, 1926. 

WoolUti F.v.M. 
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refitxum Fltzg. 
eriochilum FI tag. 
fimbriatum R.Br. 

* acuminatum Rogers, Trans. Roy. Soc. 
8. Austr., II, 5 927. See also Orch. 
N.S.W.. p. 87. 

*Ruppii Rogers, loc. clt. ; also Orch. 
N.S.W., p. 88. 

*Nublingii Rogers, loc. clt. ; also Orch, 
N.S.W., p. 89. 

Antichkirostymb Fltzg. 
aposftt«ioldes Fitzg. 

Microtis R.Br. 

+magnadcnio Rogers, Trans. Roy. Soc. 
8. Austr . , liv, 1930. 
porrifolia Spreng. 
parvlfloro R.Br. 

*oblonga Rogers, Trans. Roy. Soc. S. 
Austr,, xlvll, 1 923. 

CORVBANTHKS R.Br. 
pruinotta Cunn. 
fimbria to R.Br. 

*diemenica Llndl. (See Pnoc. Linn. 
Soc. N.S.W., Mil, 2, 1928. p. 81.) 

*undulata Cunn. (See Rogers, Trans. 
Roy. Soc. S. Austr., li, 1927, also 
refer to Pnoc. Linn. Soc. N.S.W., 
loc. cit., p. 88.) 
biralcarata R.Br. 
unyuiculain R.Br. 

Ptbrostylis R.Br. 
ophioylossa R.Br. 

•var. collina Rupp, Proc. Linn. 

Soc. N.S.W., ltv, 5, 1929. 
concinna R.Br. 
acuminata R.Br. 

Baptistii Fltzg. 
curfa R.Br. 
nutans R.Br. 

var. hispidula Fitzg. 
ctavigera Fltzg. 
nana R.Br. 
fieciofllojuta Fitzg. 
pcdunotilata R.Br. 

*furciUata Rupp, Proc. Linn. Soc. 
N.S.W., lv. 4, 1 93U. 

*fnrcata Llndl. (See Rogers, Trans. 
Roy. Soc. Viet., xxvili Tnew series!, 
1, 196.) 

*alpina Rogers, loc. clt. 

* faloata Rogers, loc. clt. 

•pnlchclla Messmer, Proc. Linn. Soc. 

N.S.W., lviii, G-6, 1933. 
grandiflora R.Br. 
truncata Fltzg. 
rvficxa R.Br. 

*rei>oHt*a R.Br. (See Phoc. Linn. Soc. 

N.S.W., HU, 5, 1928, p. 663.) 
co win ca Fltzg. 

t alata Reichb. f. (P. praeooa? Llndl., 
P. striata Fltzg.) 
obtusa R.Br. 

parviflom R.Br, (Malden and Bctche 
record var. aphylla Ewart and 


White. P. parviflora is so variable 
a species, and, In N.S.W. at least, 
the appearance of leaves is often 
so much later than the dowers, that 
the validity of var, aphylla seems 
doubtful In this State.) 
niutica R.Br. 
cycnocephala Fltzg. 
rufa R.Br. (The group of which this 
species is representative calls for 
review, as there Is considerable 
confusion of forms.) 

•pusilla Rogers, Trans, Roy, Soc. 8. 
Austr., xlli, 1918. 

*var. praminens Rupp., PROC. Linn. 

Soc. N.S.W. , Ivi, 2, 1931. 
\MUchellii Llndl. (P. rufa var. Mit- 
chellii . ) 

t squama t a R.Br. (P. rufa var, 

squamata . ) 

Woollsii Fltzg. 

Vaintroyana F.v.M. 
longifolia R.Br. 
barhata Llndl. 

Calrana R.Br. 
major R.Br. 
minor R.Br. 

*Nublingii Nicholls, Viet, Nat., May, 
1931 . 

tSpicuLAKA Llndl. (Drakaea Llndl.) 
irritabiite Reichb. 1*. 

Huntiana F.v.M. 

Acianthijs R.Br. 
caudatus R.Br. 
fornicatus R.Br. 
exsertus R.Br. 

frenlfortnis R.Br. (Cyrtostylis reni- 
formis R.Br.) 

Ehiochilith R.Br. 

^cucullatus Reichb, f. (K, autumnalis 
R.Br.) 

Li'pbranthus R.Br. 
cllipticus R.Br. 
suave olctis R.Br. 
nigricans R.Br. 

fBuKNBTTiA Llndl. (Ryperanthus, partly.) 
touneata Llndl. (L. Burnettii F.v.M.) 

Chiloglottjh R.Br. 

t reftexa (Lab.) Chech (C. diphylla 
R.Br.) 

trapexiformis Fltzg. 
formic if era Fltzg. 
tritobra Fltzg. 

Ounnii Llndl. 

Adbnochilus Hook. 

Nottonii Fltzg, 

CALA0HN1A R;Br. 
filament osa R.Br. 

Patci'sonii R.Br. 
dilatata R.Br. 

•var. concinna Rupp, Proc. Linn. 

Soc. N.8.W, llii, 6, 1928. 
arenaria Fltzg, 
concolor Fltzg. 
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clavigera Cunn. 
tesaelata Fltzg. 

♦a ngustata LIndl. (See Rupp, Proo. 

Linn. Soc. N.S.W., tvi, 5, 1931.) 

* alpina Rogers, Trans. Hoy. Hoc, 8 . 

Austr .. 11, 1927. 
cucullata Fitzg. 
teatacea H.Br. 
carrie a R.Br. 

*var. gig antea Rogers, Tran a. Hoy. 
Hoc. 8. Auatr. t li. 1927. 


alba R.Br, 
latifolia R.Br. 
dimorpha Pltzg. 
congtata R.Br. 

*tutelata Rogerw, 8, A. Orvh .. p, 30. 
oacrulca R.Rr. 
deformi s R.Br. 

CxLOBSODlA R.Br, 
major R.Br. 
minor R.Br. 
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AUSTRALIAN HESPERIIDAE. VI. 

DESCRIPTIONS OF NEW SUBSPECIES. 

By U. A. Waterhouse, D.Sc., B.E., F.R.E.S. 

[Road 28th April, HK17.] 

During part of 1936 I spent some time at the British Museum of Natural 
History in consultation with Brigadier W. H. Evans, who has been making a 
study of the species of this family for the whole world. The following new races 
are the result of part of my investigations in England. The types are all in the 
Australian Museum. The next part will contain my notes on the Australian types 
and their localities. 


Tkapkzites phigalia Hewitson. 

Hesperia phigalia Hew., 1868, Descriptions of 100 new f species of Hesperidae, p. 32. 

Hewitson described this species from liis own collection, giving as locality 
simply “Australia". Kirby's List of the Hewitson Collection mentions two 
specimens, but I was only able to find one, which was labelled by F. A. Heron, 
Hesperilla phigalia No. 2. This was a female and has been considered the holo- 
type. It does not quite conform to the description, {is it has a very Bmall spot In 
area la Immediately below the large spot in 2, on the upperside of the forewing, 
also the underside of the hindwing is not grey, but yellowish-brown. The size 
given by Hewitson is slightly smaller than for his T . eliena and slightly larger than 
for his T. petalia , both described on the same page as T. phigalia. This suggests 
that Hewitson was describing a male. 1 find it difficult to assign a type locality for 
the specimen in the British Museum as the underside of this specimen does not 
agree with any of the long series I have from South Queensland, New South Wales, 
Victoria and South Australia. As there is evidence that Hewitson did not obtain 
any of his material from New South Wales or Victoria, and the description does 
not apply to the South Queensland race, I can only assign the type locality as near 
Adelaide. There was a Hewitson specimen of T. petalia which bore a label 
Hcsperilla phigalia No. 1. The holotype of T . petalia is labelled No. 2, Kirby listing 
two specimens of this species in the Hewitson collection, both of which I found. 

Tkapezjtks phigaua phh.a, n. subsp. 

The chief difference In this race is the decidedly pink tint on the apex of the 
forewing and the hindwing on the underside, In addition, the broad orange band 
on the upperside of the hindwing Is divided by darker veins, in both sexes. These 
characters are only found in specimens from South Queensland. The holotype 
male from Stradbroke Is., caught in September, has the ring spots on the under- 
side of the hindwing more indistinct than three other males from the same locality* 
There are also one male and two females from Noosa, Qld., also caught in 
September, but the pink on the underside is not quite so marked as in the 
Stradbroke specimens. They are, however, not grey as in specimens from 
southern localities. 
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Motasinoha a tr alii a Topper. 

Heaperilla atralba Tepper, Trans. Hoy. Hoc. 8, Aust., iv, 1880-1, p. 33, PI. 2, fig. 5. 

The holotype is a female in the South Australian Museum from Ardrossan, 
Yorke's Peninsula, S. Aust., and now consists of two wings only. The male of 
the typical race has an inconspicuous stigma, very different from the broad 
stigma in males of the Western Australian races. Brigadier Evans has examined 
the genitalia, but so far finds nothing to warrant separating the races as distinct 
species. The race atrulha has the spots whiter than the other races. It has two 
broods, but most specimens have been caught in April. I have examined the 
series of dactyliota Meyriek, 1888, in his collection. They consisted of two males 
and a female from Oeraldton, W.A., and a female from Port Lincoln, S. Aust.; 
the latter belongs to typical atralba. Mr. Meyriek hag presented one of his males 
to the Australian Museum, and it is now before me. They are smaller than typical 
atralba and, now 1 have seen thiB series, 1 find that those specimens from further 
south in Western Australia, to which I applied the name dactyliota , are distinct 
races. The race nila Waterhouse, 1932, from Dirk Hartog Is,, W.A., in August, is 
the same size as dactyliota, the spots on the forewing above are slightly smaller 
and the hind wing beneath is yellowish-brown, unlike any of the other races. 

Motasingha atralba anackb. n. subgp. 

At. atralba dactyliota, Waterhouse and Lyell, 1914, p. 190, figs. 648, 773; Waterhouse, 

1932, "What Butterfly is That?”, p. 234, PI. xxx, fig. 18. 

This is the largest race yet known; on the upperside the spots on the fore- 
wing in the male are proportionately smaller and there is rarely a spot in 2; the 
blotches on the hindwing are more extensive and greenish-grey. On the under- 
side the apex of the forewing and the hindwing have a pinkish tint and there 
are usually two spots in la on the forewing; the spots on the hindwing are less 
defined than in the other Western Australian raceH. In the female the Bpots on 
the upperside are nearly as large as in the typical race. 

Described from four males and one female from Hamel (R. lllidge) and five 
males from Waroona (U. F. Berthoud), all caught from 16th to 30th Oct., 1918. 
These localities are close together and somewhat south of Perth, W.A. 

Motasingha atralba anapub, n. subsp. 

This race is the same size as dactyliota and nfla. On the upperside the spots 
of the forewing are smaller than in dactyliota and that in 3 is round, those in 
4 and 6 small and placed directly under one another. On the underside the apex 
of forewing is grey and In la there is an additional spot, the hindwing is grey 
and the spots are much more distinct than those of anacea. The holotype is a 
male from Stirling Ranges, W.A., caught In October with three other males in 
poor condition. One of these has the spots in 4 and 5 of the forewing much larger 
than In any male I have seen from Western Australia. 

Stthiaju lasoivia labus, n. subsp, 

This is a very small northern race, the forewing in the male being less than 
9 mm, and in the female less than 10 mm, The markings above are bright orange 
and well defined, especially that along the lower margin and end of cell, the band 
of the hindwing is proportionately broader than in laacivia from the south. On the 
underside of the forewing, the cell is broadly orange, the three subapical spots 
and the discal band are well marked, as is also the band on the hindwing. This 
race is easily distinguished from typical laacivia from New South Wales and 

i 
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Victoria by its size and more prominent markings. It approaches nearer to the 
race nmclen Mabille, 1891, of which the type Is said to come from Cooktown. 

Described from two males and one female from Bathurst Is., N.T., in October. 

S UNI ANA BUNtAS BAUD A, n. SUbSp, 

This race from Port Darwin differs from the other Australian races in being 
paler yellow both above and below. 

Tkucota ruuotam Felder. 

Pamphlla eurotag Felder, Sitz. Akad. Wiss, Mat1i,-Nat. Wien, xl* I860, 462, 

This species differs from the others in the genus in having the uncus undivided. 
The race in northern New South Wales Is eurychlora Lower, 1908. Mr. F. H, 
Taylor has sent me specimens from the Cairns District, so this added material 
shows that North Queensland specimens form a distinct race. The Australian 
Museum has specimens from Am, which have dark orange markings on the upper- 
side and the markings on the underside usually more defined than in the 
Australian races. 


Tkucota kuhotas laconia, n, subsp. 

In the male, this race differs from eurychlora in having the orange markings 
above darker. On the forewing the three subapical elongate spots are not so 
definitely connected with the costal streak; the spots in 4 and 6 are smaller 
and the discal band from la to 4 narrower and with straighter edges, especially 
on the inner side, On the upperside of the hindwing the cell spot is smaller 
and in all specimens I have seen the broad band extends into 6. Beneath the 
general colour is more orange and the markings more distinct than in eurychlora. 
The female has the three subapical spots of the forewing quite separate from the 
cell spot. 

The holotype is from Cairns in May; three males and a female from Cairns in 
September, and two males and a female from the Herbert River in September, 
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THE DISTRIBUTION OF SOOTY-MOULD FUNGI AND ITS RELATION TO 
CERTAIN ASPECTS OF THEIR PHYSIOLOGY. 

By Lilian Fuanicr, M.Sc., Llnnean Macleay Fellow of the Society in Botany* 

(Piute HI; twelve Text-figures.) 

[Read S8th April, 1937 . ) 

A sooty-mould colony usually consists of a number of different species 
growing together, as has been described in a previous paper (Fraser, 1933). 
The constituent fungi may be indiscriminately mixed, or may be more or less 
segregated. On a leaf or on adjoining leaves there may be colonies of a single 
species, and in other places several may be growing together. 

The appearance of a sooty-mould colony is determined by the dominant 
fungus. Capnodium salieinum, for example, forms a thin black colony. IAmacAnia 
concinna and Capnodium moniliforme form thick felt-like moulds. C. clcgans 
forms a thin cottony mould on account of the upright nature of the hyphae. 

The appearance of the colony may vary with the habitat. On stems 
Capnodium mu cron at um forms erect fascicles of hyphae up to 2 cm. high. Such 
a mass of mycelium could not be supported on a leaf, so that eplphyllous colonies 
of C\ mucronatum are relatively thin and consist of loosely interwoven hyphae. 

Sooty-moulds are found in all sorts of localities but not all the species are 
found throughout the whole range. Certain distinct associations are charac- 
teristic of sunny, shaded and densely shaded, and of dry and moist, localities. 

In this paper an attempt is made first to interpret this distribution in nature 
on the basis of the physiological properties of the individual species, and secondly 
to examine the reason for the limitation of sooty-mould-forming fungi to the 
excretions of scale insects. 

Methods of Growth of Naturally -Occur ring Sooty-Mould Fungi, 

A property shared by all sooty-mould-forming fungi is the ability to make 
use of intermittent moist conditions of the atmosphere for the purposes of 
growth. It is apparent that this must be a physiological factor of great 
importance. 

If a fragment of sooty-mould is kept in a damp atmosphere or in water, 
growth takes place at all hyphal apices (Text-fig. 1), and from broken ends 
(Text-fig. 2). Text-figures 1 and 2 show the amount of new growth made in 12 
hours by XAmacinia concinna , The walls of the new cells are light coloured 
and therefore easily recognizable. Text-figure 3 shows the amount of growth 
made in 33 hours. Living sooty-mould cells contain large quantities of an oil- 
like substance (A in Text-fig. 4). The amount of this substance present in the 
cells behind the new growth is always found to be much decreased (Text-figs. 3, 6). 
Text-figure 6a shows a hypha as it appeared at the commencement of the growth 
test. The oil-Hke substance Is present in all the cells. Text-figure 6b shows the 
amount of growth made in water after 12 hours, and Text-figures 6c and 5d show 
the amount of growth after 86 and 60 hours in water respectively. The food 
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reserve is then seen to be entirely depleted. Loss of food reserve takes place 
progressively from the cells nearest the new growth to those furthest from it 
If a sooty-mould mycelium growing under natural conditions is examined 
microscopically after a dewy night, evidence of fresh growth can be seen in 
the presence of thin-walled cells at the apices of the hypliae. 



Text-figs. l-r». 

1. — A hypha of iAmaoinia concinna showing new growth (A) from the apex after 
12 hours in water, x 285. 

2. — Broken hyphae of IAmacinia concinna showing new growth (A) after 12 hours 
In water, and the Jagged appearance of the broken walls (B). x 285. 

3. — Hyphae of IAmacinia conoinnti showing the amount of new growth made after 
36 hours in water (A), and the reduction in the amount of oil-like substance In the old 
cells adjoining the new growth, x 285. 

4. — Cells of Idmarinta concinna showing the prcHem e of drops of uti oll-hke substance 
(A), x 1,000. 

5. -— A. hypha of Livuwinia concinna showing the disappearance of oil-like substance 
from the old cells with increase in number of new cells. &«> original hypha. 50, after 
12 hours in water, 5c, after 36 hours in water, fat, after 60 hours in water, x 285. 


Growth of a sooty-mould colony seems therefore to take place as follows: 
the mould cell absorbs scale-insect excretion as it is available, and stores up 
food materials. Then when sufficient water is available, during rain or on a 
dewy night, growth is made and the reserve foods are drawn upon. It is 
obvious that little growth can be made during hot or dry weather. 

The growth rate of sooty-moulds over a long period is therefore necessarily 
slow. This has been demonstrated in the case of Hrefeldiella bniHliensu , for 
the growth rate of which exact data have been obtained. Twenty-two thalli of 
this species growing on leaves were measured at intervals. Measurements were 
taken always along the same two diameters at right angles. The average 
increase in diameter is given In Table 1. 
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XiHLK 1. 


Time in weeks from the commence mini t of the 





' 


experiment 

0 

2 

I 

9 

10 


Average diameter of colony in mm 

0-87 

(>‘9C 

1 

10 

1-2 

1 -24 

.. 



Brefeldiella is specially suitable for such measurements aa Us flat thallus 
grows at. the margin only and not in thickness, so that the total amount of 
growth made can be found by measuring the diameter from time to time. Exact 
measurements can not be made in the case of the members of the Capnodiaceae, 
which form mixed colonies growing in thickness as well as in diameter and from 
many points. The growth rate, in the field, of the members of the Capnodiaceae 
is faster than that of Brefeldiella, Llmacinia concinna , for example, can form 
a thin mould over the surface of a leaf 7 x 2*5 cm. in size in two weekB during 
moist weather. 


Natural Association# of Booty-Mould Fungi . 

The following situations are Inhabited by characteristic associations of sooty- 
mould fungi. 

(1) . Sunny open habitats where sooty-moulds are exposed to maximum heat, 
light and desiccation. 

Fungi: Capnodium salicinum , C, saUcinum var. uniseptatum, V. Walteri , 
V, anonac (imperfect stage only), V. fuliginodes (imperfect stage only), 
C, aust rale, Atiehia glomerulosa , Dematium pullulans and Cladosporium hcrbarum. 

Hosts: Bursaria s pinos a (attacked by Veroplastes destructor and Eriococcus 
eucalypti), Pittosporum undulatum (Veroplastes destructor), Eugenia sp. 
(Veroplastes rubens), Eucalyptus spp. (VtenocMton eucalypti ), Leptospermum 
flavescens, L. scoparium , L. lanigcrum ( Tachardia melaleucae ). 

(2) . Habitats which are mobster than (1) and are exposed to light and 
heat for shorter periods. 

Fungi: Capnodium anonac (perfect and imperfect stages), C. ononac var. 
obscurum, C. fuliginodes (perfect and imperfect stages), V. fuliginodes var. 
grandisporum, lAmaeinia concinna , Aithalodcrma ferruffinea , Atiehia Millard eti, 
Caldariomyces sp. X, Brefeldiella brasiliensis. 

Hosts: Ccratopetalum apetalum (attacked by ihictylopius sp.), Elaeodendron 
australe (Veroplastes destructor ), Eugenia sp. (Veroplastes rubens), Synoitm 
glandulosum ( Veroplastes destructor) , rarely Bursaria spinosa (Veroplastes 
destructor ) . 

All the fungi of (1) may also occur in this association, their fructifications 
being characteristically larger than in more open situations. 

(3) . Habitats which are molster than the preceding, obtaining aa a rule 
in rain forests or in damp shady gullies where humidity is always high. 

(а) . Exposed to sunlight for at least part of the day. 

Fungi: Capnodium elegans, C. mucronatum, V. monili forme, Henning somyccs 
affine , Bcorias philippinensts , M icroxyphium sp. 1, M . sp. 2, Caldariomyces sp. 2, 
Atiehia M Warden . The fungi of (2) occur occasionally, those of (1) rarely. 

Hosts: Kain forest trees attacked by the scale insects already mentioned, 
especially Boryphora sassafras attacked by Aspidiotus rossi. 

(б) . Not or rarely exposed to sunlight, often at some distance from the 
source of food/ 
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Fungi: Chaetothyrium spp., Attchia MiUardetl, Trichopeltis reptans , Tricho • 
thalluH hawatiensis, Hrefeldiella brasiliensis , Triposporium Bp., Phycopsia vanillae. 

HoBts: Rain forest trees attacked by the scale insects mentioned above. 

Certain specieB of fungi are not often associated with each other, though 
occurring in the same sort of situation. In some cases several species may occur 
on the same leaf but their mycelium does not become mixed and the colonies 
remain distinct though in contact at the edges. This has been observed in the 
case of some species of Chactothyriuni, especially when C. fmisporum Is present 
(Plate Jii, fig. 1). 

In Table 2 a list is given of the species of sooty-mould fungi found growing 
with a selected number of types, to illustrate the associations recorded above. 


Typo. 


Capnodium (mutate 


Capnodium Walter! 


Aithalodemia ferruginm , 


Table 2. 


Associated Fungi. 

Number of 
Times 
Association 
has been 
Found. 

Total Number 
of Time* 
Type has 
been 

Collected. 

Capnodium anomic var. obteurum 

r. 

fll 

C. Walter! 

21 


V, mlicinurn 

8 


C. ealmnum var. miieeptatum 

12 


V. mimiliforme . . 

0 


C. fulifftnoden 

15 


C. auKtrale 

1 


C. elegant . . 

2 


0. muenmatufft 

2 


Aithalodenm ferruginea 

» 


Caldarimnyce * ap. I 

1 


Caldari^mgcee ap. 2 

10 


Atiehia Millardsti 

5 


Microxyphium sp. 1 

7 


Mieroxuphinm sp. 2 

8 


Chaetothyrium fudtporum 

1 


Henningeompcea affine 

1 


Limadnia condnna 

0 


Capnodium anonae 

21 

33 

C, fnliginoden 

0 


C . taltcmum var. uniseptatum 

7 


V. enlidnum 

3 


C. auetraU 

2 


fAmacima condnna 

u 


Capnodium anonae var. abteurum . . 

1 


A ithalodemui ferruginea 

1 


Atiehia Mitlardeti 

1 


Capnodium anonae 

0 

42 

Atiehia MUUtrdeti 

0 


Hrefeldiella braeilieneie 

0 


Limannui mneinna 

5 


Caldariomvce* Hp. 2 

3 


Capnodium ealidnnm var. unmptatum 

3 i 


MicrotyphUrtn sp. 1 • * 

3 


Henningtomucft affine 

2 


Capnodium moniliforme 

1 


C. elegant . . ] 

1 


C. fuliginodet , , , « 

1 ' | 
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Capnodium elegant 

j Capnodium muvromtum 

V. moniliforme 

C. anonae 

Scttria* phUippiftfnm . < 

IAmacinia eonrinna 

Aithaloderma farruyinm 

Chaetothyrium rowosporum 

4 

4 

2 

2 

I 

1 

1 

1 10 

| 

t 

Capnodium moniliforme 

Capnodium murronattm 

4 

24 


C, degan* 

4 



C. anonae 

6 



Mici-nxyphiunt sp. 1 

4 



Caldariompetr «p. 2 

5 



Atichia MiUardeti 

4 



Trichopeltis reptam 

2 



flrcfeldiellu bramlUnii* 

1 



Scoria# phiUppi nttiti* . , 

3 



JArnw-inia concinna 

1 


Chaetothyrium roiteoaporutn 

Atichia Millar deli 

2 

11 


Chaetothyrium ctnereum 

2 



Capnodium elegant 

i 



• TrichopeUia replan* 

i 



Chaetothyrium fusUpomm 

i 


Atichia MillunMi , . , . 

Chaetothyrium furUporutn 

is 

5« 


Srefddiella hraailieneis 

9 j 



1 Aithaloderma ferrughnea 

9 



TrichopeliU replans . . . . . . j 

s 



Chaetothyrium grUedum . . . . j 

5 



Capnodium anonae 

6 



C, moniliforme . . 

4 



Phycopsis vanilla* 

2 



Caldariomyce* Hp. 2 

2 



Capnodium mludnum var. unUeyttdnm 




V. mueronatum 

1 



: C. Walteri 

1 



MicrtKcyphium sp. t 

1 



LimucmUi eonrinna 

1 



Chaetothyrium deprwmm 

1 



, C, fusmtm 

1 



C. ro*f 09 porum j 

2 



C. rinereum 

1 



It has been found that. Capnodium anonae is the commonest and most 
widespread sooty-mould species. It is found growing in many localities in all 
kinds of associations. This is shown in Table 2 by the number and variety of 
fungi associated with it. Other species are seen to be more limited in their 
associations. The species found growing with Capnodium Walteri , C. elegans , 
C, moniliforme, Aithaloderma ferruginea, Chaetothyrium rosvosporum, and Atichia 
MiUardeti are chiefly those of the same association class. 

Beat Resistance of Naturally*Occurring Sooty-Mould Fungi. 

As sooty-mould fungi show such a marked degree of natural grouping, an 
attempt was made to trace the cause. One probable reason seemed to be that 
some fungi might be more resistant to heat than others. Consequently as many 
sooty-mould fungi as were available were tested for their reactions to lxeat. 

Methods . — After some experimenting the following method was adopted as 
being simple, quick and suitable for treating large numbers of fungi at the same 
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time. Fragments of the fungus to be tested were placed in lour test-tubes, either 
dry or in water, according to whether dry or wet heat was to be used. The test- 
tubes were then placed in a water bath at the required temperature so that they 
were immersed to about half their height. The tubes were removed from the 
water bath after 5, 10, 20 und 40 minutes of heating. It was found that the 
temperature inside the tubes reached that of the water bath in approximately 
three and a half minutes, and this extra time was given in each case. Hanging- 
drop cultures were made of the treated fragments of mycelium and they were 
examined for signs of growth after one week. 

In Tables 3 and 4 the results of these experiments are given. 


Table 3. 

Hesiatai ice of Sooty- Mould Fungi to Moist heat. 


Temperature in degrees Centigrade 



30 



35 


40 

Time of treatment in miimteM 


r> 

10 

20 

40 

ft 

10 

20 

40 

5 

JO 

20 

40 

Fungus. 

bimaHnia cmcinna 

3 

3 

3 

3 

3 

3 

3 

8 

2 

1 

■— 

— 

Capnodium fuliginodes 

3 

3 

3 

3 

3 

3 

3 

3 

o 

o 

— 

-- 

Capnodium W alter i 

3 

3 

3 

« 

3 

3 

3 

3 

1 

- 

— 

— 

Capnodium eUgam 

.. 

3 

3 

2 

1 

2 

2 

X 

1 

— 

— 

..... 



Capnodium monUifonne 


2 

2 

1 

1 

— 

— 

~~ 

— 

- — — - 

Capnodium muoronatum . , 

3 

3 

3 

3 

3 

3 

3 

3 

2 

2 

] 

— 

Capnodium mlwinum . . 

8 

3 

3 

3 

3 

2 

1 

1 

- 

— 

- 

— 

Capnodium anomie 


3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

1 

- 

Capnodium anomie var. obsnurtm . . 


3 

»> 

2 

2 

3 

2 

2 

l 

- 

— 

- 

— 

Chaetothgrimn futisporum 

3 

3 

3 

3 

3 

3 

3 

2 

2 

"a 

2 

— 

A ithaloderma ferruginea 

3 

3 

3 

3 

3 

3 

3 

8 

3 

2 

X 


Chuetothyrium cinereum 

3 

2 

2 

2 

3 

2 

2 

2 

2 

-■ 

— 

— 

Microxyphium sp. 1 

3 

3 

3 

3 

3 

3 

3 

2 

3 

2 

— 

— 

TrichopeUis reptans 

■ 

3 

3 

3 

3 

3 

3 

3 

2 

— 

— 

— 

— 

Cladosporium herfmrum 

3 

3 

2 

2 

1 

1 

1 

1 

— 

— 

— 

— 

PeniciUium expansum 

3 

2 

2 

1 

X 

- 

— 

* 

— 


The condition of the fungus after treatment is shown arbitrarily as follows : 

*— indicates that no growth has taken place in the hanging-drop culture and the 
fungus is considered to be dead. 

:i indicates that growth equal to that of the untreated control has taken place. 
2 indicates that a fair amount of growth has taken place. 

1 indicates that very little growth has taken place, only an occasional hypha 
being alive. 
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tabie 4. 

}{r distance of Sooty -Mould Fungi to Dry Heat. 


Temperature in degrees Centigrade . . 55 

f 

i 

00 


j 

i 

1 

05 


i 

i 

i 


70 


j 75 

Time of treatment in minutes 

. . 5 10 20 40 

1 5 

10 20 40 

I fi 

1 

10 20 40 

5 

10 20 

40 

j 5 10 20 40 

Fungus. 


















Limacinia concinna . . 

. . 2 1 

1 

— 

L 

! 

.... 


— 


“ 

— 

— 

— 

— 


..... 

— — 

— 

Capnodium fuliffinodes 

3 2 

2 

2 

2 

2 

1 

1 

2 

2 

3 

— 

2 

1 

1 

- 



- 

Capnodium Walteri . , 

. . 3 3 

3 

2 

3 

8 

2 

2 

3 

3 

2 

1 

3 

3 

2 

1 

2 2 — 

- 

Capnodium elcyan* . . 

..33 


2 

3 

o 

2 

2 

2 

2 

1 

1 


— 

- 

.... 

— 

— 

Capnodium moniliformc 

. . 3 2 

* 

1 

2 

l 

1 

1 

- 

1 

1 

.... 

1 

1 

1 

- 

— 

— 

Capnodium mucronatum 

. . 3 3 

3 

3 

3 

3 

3 

3 

3 

3 

o 

o 

3 

3 

2 

1 

— 

- 

Capmxlium solid num 

3 3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

8 

*> 

2 

2 

2 1 1 

1 

Capnodium anonae , . 

. . 3 3 

3 

3 

* 

3 

3 

3 

2 

2 

1 



.... 

.... 

- 

— 


i'apnodium anonae var, of>*cnrun 

3 3 

3 

2 

i S 

3 

2 

l 

2 

2 

- 

— ; 

2 

1 

— 

.... 

— 

- 

Chaetothyrium fusieporum . . 

..3 3 

3 

» 

i 3 

3 

3 

3 

2 

2 

2 

1 

« 

1 

1 

1 

2 1 - 



Chaetothyrium cinereum 

. . 3 3 

3 

3 

[V 

3 

2 

2 

3 

3 

3 

2 i 

2 

2 

2 


— 

- 

Chactothyrium roscosporum 

. . 3 3 

3 

3 

' 3 

3 

3 

3 

2 

2 

1 

Y 

1 

1 

— 

— 



- 

Aithaloderma ferruyiruta 

. . 3 3 

o 

2 

Li 

2 

2 

2 

2 

2 

2 

i ! 

2 

2 

2 

- 

— 

M icroxyphiutn ap. 1 

.. 3 3 

2 

2 

2 

— 

- 

- 

- ■ 


— 

71 

i 

— 

- 

— 

— 

- - 

— 

Trirhopdti* reptans . . 

. . 3 3 

3 

3 

3 

3 

3 

1 

2 

o 

2 

1 ! 

- 

— 

- 

- 

— 

— 

Tripotporium sp 

.. 3 3 

3 

o 

3 

2 

2 

2 

3 

2 

2 

i ! 

T 

2 

2 

1 i 

— 

- 

C/adosporium herbarum 

3 3 

3 

7 ! 

3 

2 

2 

*1 

2 

2 

1 

1 i 

i 

1 

.... 

j 

— 

- 

penicillium expansum 

-.2 2 

1 

i i 

i 


- 

— • 

_ i 
1 
j 


- 



j 


... 

- ■ 


- — 

- 


The condition of the fungus after treatment is shown arbitrarily as follows : 

— Indicates that no growth has taken place In the hanging-drop culture and the 
fungus Is considered to be dead. 

3 indicates that growth equal to that of the untreated control has taken place. 

2 indicates that a fair amount of growth has taken place. 

1 indicates that very little growth has taken place, only an occasional hypha 
being alive. 

These tables show that there Is a striking difference between the resistance 
shown by fungi to wet and dry heat. None of the fungi tested were able to with- 
stand a temperature higher than 46° C. in water, even for so short a time as 
5 minutes. 

There does not appear to be any exact correlation between ability to resist 
wet heat and ability to resist dry heat. For example, Limacinia concinna can 
remain alive after 10 minutes* exposure to a temperature of 40* C., wet heat, 
but is killed by an exposure of $ minutes to 60° C. f dry beat, whereas Capnodium 
j 
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elegant and C. salicinum are killed after 5 minutes at 40° C., wet beat, but are 
resistant to 65° C., dry heat, for 40 minutes. 

The following classes of sooty-mould fungi can be distinguished on the basis 
of their resistance to dry heat: 

(1). — Very resistant, comprising Bpeciee which can withstand a temperature 
of 70° C. for 40 minutes. 

Species: Capnodium Walteri , C. mucronatum , C. salicinum t Chaetothyrium 
fusisporum , Triposporiuvt sp. 


Table 5. 


Heiittance of Cultivated Sooty- Mould Fungi to Moist Heat. 


Temperature In degrees Centigrade 



30 



35 



40 


Time of treatment in minutes 


6 

10 

20 

40 

s 

10 

20 

40 

5 

10 

20 

40 

Fungus . 

Capnodium talicinum 

Medium. 

8 

3 

O 

2 


2 

2 

o 

2 

1 

1 




P 

3 

3 

3 

2 

2 

2 


2 

— 

— 

— 

— 


° 

2 

2 

-* 


1 

.... 

.... 

~~ 

— 

— 

--- 

— 

Capnodium salicinam var. uniseptatum 

8 

3 

3 

3 

3 

3 

3 

2 

2 

3 

3 

2 

1 


l* 

3 

3 

3 

2 

3 

3 

2 

2 

2 


— 

— 


O 

2 

2 

— 


1 

.... 


— 

1 

— 

— 

— 

Aithalodenna ferrugittm 

8 

3 

3 

3 

3 

8 

2 

J> 


3 

1 

— 




V 

8 

3 

2 

2 

2 

1 

— 

— 

— 

— 

— 

— 


a 

2 

1 


— 

1 

1 

““ 

.... 

1 

1 

— 

— 

Capnodium fuliginode* 

8 

3 

3 

3 

3 

3 

8 

3 

2 

3 

2 

2 

2 


P 

3 

3 

3 

3 

3 

3 

8 

2 

2 

2 

2 

1 


G 

3 

3 

2 

2 

3 

2 

2 

2 

1 


— 

— 

Capnodium WaUeri 

8 

3 

3 

3 

3 

3 

3 

2 

2 

2 

1 

1 

1 


P 

3 

3 

8 

3 

3 

2 

2 

2 

1 

1 

1 

— 


G 

3 

2 

2 

o 

3 

2 

1 

1 

1 

— 

— 

— 

Chastothyrium einereum 

8 

3 

8 

3 

8 

3 

3 

3 

2 

3 

3 

1 

1 


P 

2 

X 

— 

— 

— 

— 

— 

— 

-- 

— 

— 

— 


a 

1 

1 

— 


__ 

— 

— 

“ 

— 

— 

— 

— 

Umaeinia eoncinna 

8 

8 

3 

3 

3 

3 

3 

3 

2 

8 

3 

1 

1 


p 

2 

1 

— 


— 

— 

— 

— 

— 

— 

— 

— 


G 

1 

1 

— 


— 

— 

— 

— * 

— 

— 

— 

— 

Triposporium sp. 

S 

3 

3 

3 

3 

2 

2 

2 


2 

— 

— 

— 


P 

3 

3 

3 

3 

3 

2 

2 

2 

2 

1 

— 

— « 


G 

8 

1 

— 

— 

1 

1 

— 

— 

1 

1 

— 

— 

Dematium puUulana 

8 

3 

n 

8 

n 

fl 

1 






— 

— 

— 


P 

3 

ii 

3 

2 

3 

£ 

2 

2 

1 

1 

1 

— 


G 

3 

H 

8 

8 

2 

2 

2 

2 






The condition of the fungus after treatment is shown arbitrarily as follows : 

— indicates that no growth has taken place in the hanging-drop culture and the 
fungus is considered to be dead. 

3 indicates that growth equal to that of the untreated control has taken place. 
2 Indicates that a fair amount of growth has taken place. 

1 indicates that very little growth has taken place, only an occasional hypha 
being alive, 

p, potato glucose solution. — S, unpur lfled adonite solution. — 0, glucose salts solution. 
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(2) . — Resistant, comprising species which can withstand a temperature of 
65° C. for 20 minutes. 

Species: Capnodium /ulipinodee, C. elegans, C. aitonae, C. monitiforme f 
C. anonae var. obucurum, Aithaloderina ferruginea , Chaetothyrium roseosporum , 
C. cinereum , Trichopeltis rcptans , Ciadosporiim herbanm. 

(3) . — Not resistant, comprising species which can not withstand temperatures 
above 60 c C, for more than 10 minutes. 

TABTU 6. 


Retiatance of Cultivated Sooty-M ovdd Fungi to Dry Heat . 


Temperature in degrees Centigrade 



53 



00 


05 


70 

Tiute of treatiuout In minute* 


5 

10 20 40 | 5 

10 20 40 

0 

10 20 40 

5 

10 20 40 

Fungus. 

Capnodium naHrinutn . . 

Medium. 

8 

3 

3 

3 

3 

2 

2 

2 1 

2 

2 2 — 

O 



P 

3 

8 

3 

3 

2 

2 

2 1 

3 

2 2 — 

2 

2 2 — 


0 

2 

1 

1 

— 

“ 

..... 

— — 

.... 

* — 

— 

— 

Capnodium nalieinum var. untieptatum 

8 

3 

3 

3 

3 

9 

3 

2 2 

3 

3 2 2 

3 

3 2 2 


r 

3 

3 

3 

3 

$ 

1 

1 — 



— 

— 

-- — — 


G 

8 

3 

1 

— 

2 

2 

— — 

2 

2 

— 

— 

A ithaloderma ferruginea 

8 

3 

3 

3 

2 

3 

o 

2 2 

1 

I 

— 
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The condition of the fungus after treatment is shown arbitrarily as follows : 

— indicates that no growth has taken place in the hanging-drop culture and the 
fungus is considered to be dead. 

S indicates that growth equal to that of the untreated control has taken place. 
2 indicates that a fair amount of growth has taken place. 

1 indicates that very little growth has taken place, only an occasional hypha 
being alive. 

P, potato glucose solution, — 8, un purified adonlte solution. — G, glucose salts solution. 
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Species: Limacinia concinna , Microxyphtum sp. 1, Penidllium expansum 
(control). 

It can be seen from Table 3 that the distribution of sooty-mould fungi can not 
be explained by their powers of heat resistance alone, for, although the species of 
the non-resistant class occur in the less exposed situations in nature, others which 
occur in similar situations are strikingly resistant to heat, e.g., Ghaetothyrium spp. 

Resistance of Cultivated Sooty-Mould Fungi to High Temperatures. 

In this series of experiments three media were used for the cultivation of the 
fungi, as it was thought that the composition of the medium might influence the 
resistance of the fungus to some extent The media were as follows: 

(1) Unpurifled adonite 2 gm., water 100 c.c. (S in Table 5). 

(2) Standard potato glucose solution (P in Table 6). 

(8) Glucose 2 gm., sodium nitrate 2 gm., potassium dibydrogen phosphate 
0*5 gm., magnesium sulphate 0*26 gm., water 100 c.c. (G in Table 5). 

The fungi were grown for three weeks on glass-wool soaked with the culture 
medium in Petri dishes, and were then allowed to become air-dry at laboratory 
temperature and humidity under aseptic conditions before testing for heat 
resistance. The treatment adopted was the same as for the naturally-occurring 
sooty-moulds. The results are given in Tables 5 and 6. 

Tarlj: 7. 


Re*? *t an re of Sooty- Mould Fungi Qrmen on Media of Different Concentration* to Dry Heat. 
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The condition of the fungus after treatment Is shown arbitrarily as follows : 

— indicates that no growth has taken place in the hanging -drop culture and the 
fungus is considered to be dead. 

3 indicates that growth equal to that of the untreated control has taken place. 
2 indicates that a fair amount of growth has taken place, 
a indicates that very little growth has taken place, only an occasional hypha 
being alive. 
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The results obtained for resistance to wet heat are similar to those obtained 
for naturally-occurring sooty-mould species. All species except Dematium pullulans 
showed greater resistance on unpurifled adonite media than on potato solution 
or glucose salts solution. From an examination of Table 7 it can be seen that 
this was also the case when dry heat was tested. 

On the whole, fungi in culture are less resistant to heating than are the 
same species when growing in their natural habitat. An exception to this is 
Limacinia concinna, which is more resistant in culture. 

The Effect of Altering the Concentration of the Culture Medium on the Heat 
Resistance of Booty-Mould Fungi. 

It is well known that certain higher plants, e.g,, Rhus . Peganum , etc. (see 
Maximov, 1929, p. 271 et seq.), which can endure long periods of desiccation 
unharmed, are characterized by cell sap of high osmotic pressure. The osmotic 
pressure of the ceil sap of naturally-occurring sooty-moulds has been found to 
vary from 70 to 95 atmospheres. If the high osmotic pressure has any direct 
bearing on the heat-resisting powers of the cell, it should be possible, by raising 
or lowering the osmotic pressure, to Increase or decrease the degree of resistance. 
This is most readily done by raising or lowering the concentration of the culture 
medium. The powers of heat-resistance of mycelium grown in solutions of various 
concentrations of glucose were therefore tested. Potato extract solutions were 
used with 0%, 0-5%. 2%, 10%, and 25% sugar. The fungi used in these experi- 
ments were Capnodium fuliginodcs , Caldariomyces sp. 1, and Dematium pullulans. 
One set of cultures three weeks old was used for tests with wet heat. Another 
set of the same age was allowed to dry slowly at laboratory temperature and 
humidity. These were then used for tests with dry heat. 

In Table 7 the result is shown of experiments using dry heat. It can bo Been 
that resistance was slightly less in media of high and low sugar concentration 
than in media of medium concentration In the case of Capnodium fuliginodcs 
and Caldariomyces sp. 1. For Capnodium the optimum concentration is 0*5-2*0%, 
and for Caldariomyces 2-10%. In the case of Dematium pullulans low concentra- 
tions reduced the powers of heat-resistance to a greater extent than in the other 
species, but high concentrations reduced it to a lesser extent. The optimum 
concentration was 10%. 

Similar results were obtained using wet heat, but, as before, the temperature 
necessary to cause death was lower. 

It appears, therefore, that in the case of these fungi there Is no direct relation- 
ship between osmotic pressure and heat resistance. For each species there is an 
optimum concentration of medium, above and below which heat-resistance falls off. 

A series of experiments in which different concentrations of nitrogen were 
used was made. The results showed that high and low concentrations reduced* 
the heat-resistance of all species to about the same extent. 

/tejsisfance of Sooty-Mould FunQi to Low Temperatures. 

The species of naturally-occurring and cultivated sooty-moulds which had 
been tested for heat-resistance were subjected to low temperatures to ascertain 
their powers of resistance to cold. The procedure adopted was similar to that 
used in the heat-resistance experiments. Pieces of mycelium were placed in test- 
tubes, dry, or with a little water, according to whether dry or wet temperatures 
were to be tested, and were partly immersed in a water bath. The temperature 
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of the water bath was controlled by the addition of ice and salt. The following 
temperatures were used: -15° C., 0° C., 2° C„ 5° C. 

All the species were able to withstand these temperatures without injury, 
both In the wet and in the dry condition. 

Resistance of Booty-Mould Fungi to Desiccation. 

Material of the species of fungi which had been collected for heat-resistance 
tests was kept at laboratory temperature and tested weekly for viability. Material 
of the cultivated species used in the heat tests was also treated in this way. 

The results are given in Tables 8 and 3. From these it can be seen that the 
naturally-occurring sooty-mould fungi can be grouped into the following classes 
on the basis of their ability to resist periods of desiccation: 

(1) . — Very Resistant, comprising species viable after 10 weeks without water. 

Species: Capnodium salicinunt , C. Walteri , €. mucronatum. 

(2) . — Resistant, comprising species viable after 5 weeks without water. 

Species: Capnodium elegans, C . anonae , C. moniliformc , Microxyphium 
sp. 1. 

(8). — Not Resistant, comprising species which are dead after 4 weeks without 
water. 

Species: Limacinia concinna , Chaetothyrium roseosporum, C. fusisporum t 
C. cinereum , Trichopeltis reptans , Aithaloderma ferruginea , Triposporium 
sp. 

It can be seen that with a few exceptions, the distribution of those species 
whose associations could not be explained on the basis of their powers of heat- 
resistance can be explained on the basis of their resistance or susceptibility to 
desiccation. 


Tabus 8. 


The Reeietance to Deeiccatton of N aiurally-Oocurring Sooty- Mould Fungi. 
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The condition of the fungus after treatment in shown arbitrarily as follows : 

— indicates that no growth has taken place in the hanging-drop culture and the 
fungus is considered to be dead. 

3 indicates that growth equal to that of the untreated control has taken place. 
3 Indicates that, a fair amount of growth has taken place. 

1 Indicates that very little growth has taken place, only an occasional hypha 
being alive. 
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Tablr 0. 


The Resistance to Desiccation of Cultivated Sooty -Mould Fungi, 
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The condition of the fungus after treatment la shown arbitrarily as follows : 

— indicates that no growth has taken place In the hanging-drop culture and the 
fungus Is considered to be dead. 

3 Indicates that growth equal to that of the untreated control has taken place. 

2 Indicates that a fair amount of growth has taken place. 

1 indicates that very little growth has taken place, only an occasional hypha 
being alive. 

P, potato glucose solution, — S, unpurlfied adonite solution. — G, glucose salts solution. 

Reaction of Individual Species of Sooty-Mould Fungi to Special Conditions 

of Nutrition . 

It appeared significant that only a limited number of species of fungi should 
occur In sooty-mould colonies, and that most omnivorous moulds such as 
PeniciUium spp. should be relatively unimportant. There seemed to be several 
possible reasons for the paucity of these common saprophytes. Hither they might 
not be able to utilise "honey dew", on which sooty-moulds grow In nature, or they 
might not be able to withstand the conditions of desiccation, high temperature 
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and strong sunlight to which they would be subjected in a sooty-mould colony, 
or their growth might be prevented by the production of staling substances by 
the sooty-mould fungi, It was thought also that there might be two reasons why 
the Capnodlaceae, Atichiaceae and Trichopeltaceae are found only in sooty-mould 
colonies, Either they might be restricted to “honey dew" as a source of food, 
or they might be too slow-growing to compete with mould fungi in any other 
habitat. 

Experiments have been recorded in an earlier paper (Fraser, 1934) which 
showed that the limitation of most sooty-mould-forming species in nature to the 
excretions of scale insects does not appear to be due to their inability to make 
use of different types of food materials. 

a. Reaction to Ad Quite. 

The exact nature of the food materials available to the sooty-mould fungi was 
apparently not known to previous workers. Arnaud (1911) alone referred to the 
composition of “honey dew". He considered it to be a watery solution of dextrin, 
gums, etc. It has been shown by Dr. V. Trlkojus* that the "honey dew" produced 
by the scale insect Ceroplastes destructor is a nearly -pure aqueous solution of 
adonite. 

A small quantity of purified adonite was made available to the writer, and 
preliminary experiments were made to ascertain its effect on the growth of 
sooty-mould fungi. The results obtained indicated that adonite was probably a 
specially suitable medium for the growth of sooty-mould fungi, but it did not 
appear to be very suitable for the growth of Penicilliuim. 

More extensive experiments were accordingly planned. Pure B.D.H. adonite 
of plant origin was obtained. It was thought that it might also be necessary to 
test adonite of scale-insect origin, so a large quantity of Ceroplastes destructor 
growing on a host tree, Mclia Azedarach var. australasica t was collected. The 
insects were scraped off the host and heated until the wax melted and the 
adonite solution present in its meshes was liberated. This was strained off, 
filtered and evaporated to dryness. The residue consisted almost entirely of 
adonite, and It was not considered necessary to purify it 

The following agars were used: 

(1) . Unpurifled adonite agar. — TJnpurifled adonite extracted from Ceroplastes 
destructor 2 gm., agar 2 gm., water 100 c.c. 

(2) . Unpurified adonite agar with the addition o| salts.— Unpurifled adonite 
2 gm., sodium nitrate 2 gm., magnesium sulphate 0*26 gm., potassium dihydrogen 
phosphate 0*5 gm., agar 2 gm., water 100 c.c. 

(8). Purified adonite agar. — B.D.H. adonite 2 gm., sodium nitrate 2 gm., 
magnesium sulphate 0-25 gm., potassium dihydrogen phosphate 0*5 gm., agar 
2 gm., water 100 c.c. 


* Dr. Trikojus kindly made available to the writer the unpublished results of his 
investigations on the excretions of Ceroplastes destructor. This insect is commonly 
associated with sooty-moulds. It attaches itself at an early age to the leaf or twig 
of a host plant and remains there throughout its life, absorbing food materials by means 
of thin suckers called "stylets". It excretes a waxy covering of spongy texture, which 
becomes several millimetres thick. The insect also produces a watery solution, the 
"honey dew", which contains certain by-products of its metabolism. The “honey dew" 
fills the meshes of the waxy covering and runs out on to the leaf or twig. Adonite (or 
adonitol) is a pentahydric alcohol of the constitution In fresh “honey dew" it 

occurs in a concentration of 8%. 
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(4). Potato extract agar. — Sodium nitrate 2 gm., magnesium sulphate 0*25 gm., 
potassium dlhydrogen phosphate 0*5 gm., agar 2 gm., potato extract (200 gm. 
potato in 1 litre of water, boiled and filtered) 100 c.c. This was used as a control. 

Petri dishes 9 cm. in diameter were poured with 10 c.c. of the required medium 
and inoculated with the species to be tested. The cultures were incubated at 
25° C. in darkness for 21 days. All experiments were made in triplicate and the 
growth rate was obtained by measuring the diameters of the colonies in two 
directions at right angles three times weekly. 

The following fungi were chosen for experiment, as they represented the two 
most important groups of sooty-mould fungi, the Capnodiaceae and the Fungi 
Imperfect!: Capnodium fuliginodes , C\ mlicinum, Caldariomyces sp. 1, Aithaloderma 
ferruginea, Chaetothyrium griseolurn (Capnodiaceae), Dematium pullulans , 
Penicillium expanstm (Fungi Imperfect 1) . Penicillium was included as a control. 

All the fungi used were able to make a certain amount of growth on the 
agarB on which they were tested. 



Time in days from commencement of experiment. 

Text-figs, 6-12, 

6*12, — Graphs to show growth rates on adonite (A), unpurifiod adonite (S. 1), 
unpurified adonite with the addition of salts (S. 2) and potato extract (P) agars: 
6, Caldariomyoee sp. 1 ; 7, Chaetothyrium oinereum ; 8, Penioillium expaneum ; 9, Mthalo- 
derma ferrugineav 10, Capnodium fuUg inodes ; 11, Capitodium sattcinum; 12, Dematium 
puZJuJart*. 
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Unpurified adonite proved a very satisfactory source of food for all the sooty- 
mould fungi except Chaetothyrium, It was found more satisfactory than the 
control (potato extract) for Dematium (S.l in Text-fig. 12), Capnodium futiginodes 
(S.l in Text-fig. 10) and C. saltcinum (S.l in Text-fig. 11). The growth of 
Penicitlium was poorer than on the control agar (Text-fig. 8). 

The addition of salts (S.2 in Text-figs. 6-12) to unpurifled adonite made it 
less suitable for all the fungi except Caldariomyces (Text-fig. 7). 

Purified adonite was found to be less suitable for growth than unpurified 
adonite or potato extract (A in Text-figs. 6-12). In the case of Caldariomyces, 
Aithaloderma and Chaetothyrium , staling became more pronounced after 14 days, 
as shown by the flattening of the growth curve (Text-figs. 6, 7, 9). 

Potato-extract agar was well utilized by all the fungi. Penicillium , 
Caldariomyces, and especially Chaetothyrium (Text-figs. 6, 7, 8) made better 
growth on this medium than on unpurifled adonite. 





Time in days from commencement of experiment 

From these experiments it appears that adonite excreted by Ceroplastes 
destructor is not a very suitable medium for the growth of the mould Penicittium, 
which is not a common constituent of naturally-occurring sooty moulds. On the 
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other hand, It was very satisfactory for the growth of ail sooty-mould species 
tested except Chaetothyrium. It is also apparent that purified adonite was not so 
satisfactory as unpurified adonite. 

So far the nature of the ‘‘honey dew" on one scale insect only has been deter- 
mined, Veroplastes destructor on Bursana spinosa. It is quite possible that other 
species of scale-insect may secrete slightly different substances and that some 
species of sooty-mould fungi may grow particularly well on one special type of 
secretion. 


b. Sfaiinp Phenomena .shown by Sooty-Mould Fungi. 

In the case of soil fungi the influence of the species on each other's growth Is 
well known. Garrett (1934) has recently summarized and extended the 
knowledge on this subject. Comparatively little attention, however, has been paid 
to the influence of other saprophytic fungi on each other in nature. 

Many workers, notably Brown (1923) and Pratt (1924a, 1924b) have discussed 
the problem of staling caused by the growth of fungi in agar media. As the fungus 
grows it produces decomposition products which diffuse out into the surrounding 
agar. These may accumulate in such quantities as to retard or finally stop the 
growth of the fungus itself, and to retard or stop the growth of another fungus 
growing near it. 

When a fungus is grown on nutrient agar, growth takes place as a rule at the 
margins only, so that a flat circular colony is produced. It has been shown by 
Pratt (1924a) that the agar in the centre 1b not depleted of food materials but 
contains staling substances which render it unfit for further growth. 

As indicated here and in an earlier paper (Fraser, 1934), sooty-mould fungi 
do not produce staling substances which retard their own growth to any great 
extent, except when the nitrogen content of the culture medium is high, or when 
unfavourable nitrogen compounds are present in the agar. 

Many sooty-mould fungi do not form flat even colonies on agar media. They 
may be ridged, domed or very much raised In the centre. Moderate examples of 
this are shown in Plate iii, figures 2 and 4, where the colonies are domed and 
furrowed respectively. In extreme cases the colony may become as thick as it is 
wide. This is due to continued growth and branching of the hyphae in the older 
parts, which seem to continue until all available food material Is exhausted. The 
formation of a thick colony is especially marked on agar containing a high 
concentration of sugar. This method of growth furnishes additional proof that 
the species of sooty-moulds do not form substances which stale their own growth 
to any extent. 

There is less likelihood of the accumulation of staling substances on a leaf 
surface, where they could be washed off by rain, than in an agar medium. It is 
evident, however, that if no rain were to fall over a period of a week or more, 
and if sufficient dew for growth to be made were available each night, a consider- 
able amount of staling substances could accumulate. 

To obtain further light on the problem of staling reactions, sooty-mould species 
were grown together in pairs on thin agar media, as staling is more readily 
detected in thin agar than in thick. 

A series of experiments was made using potato glucose agar. The results so 
obtained wot© checked by an experiment in which unpurified adonite agar was 
used. 

Six possible types of reaction may result when fungi are grown together in 
pairs on nutrient agar: 
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(X). A stops growth of B, hut is not itself affected by B. 

(2) , A decreases the growth of B, but is not itself affected by B. 

(3) . A stops or nearly stops the growth of B, and is itself slowed down by B. 

(4) . A and B slow down and stop each other's growth, 

(5) . A and B slow down each other’s growth, but do not stop, continuing to 

grow over each other: 5a. Mutual effect slight; 66. Mutual effect 
fairly strong. 

(6) . A and B have no mutual effect, but grow over each other with 

undiminished vigour. 

On potato dextrose agar the reactions of the pairs of fungi fall into the 
following classes: 


Clan* - A 

Capnodium anonae 

Class 3. A 

Microzyphium isp. 1 

Caldariamyces sp. 1 
Ihmaiittm pullulans 
Aithaloderma ferniginea 
Triposporiurn np. 

Capnodium sulicinum var. iimseptatum 
Capnodium fulig inodes 
Limacinia cortrtnnu 
lYiposporium «p. 

Class 4 . \ 

Chaetothyrimn cinereum 
Aithaloderma ferrugima 
Microxyphium up. I 
Caldariomvces »p. 1 

Class da . A 

Caldariomycm up. 1 
Demaiium puUtdan* 

Cladosporium her bar am 

Chaetothprium rinereum 
Capnodium full a inodes 


Linmeittiu cone inn a 
Aithaloderma ferruginc a 
PenicilUum expamum 

ii 

Capnodium anonae 


Chaetothvrium rinereum 
Microxyphium np. 1 


Cladosporium furbarutn 


H 

ami lYnbillium expan sum 
B 

and j PenicUlium expansum 
„ Demalium pullulans 
,, Pen Milium expansum 


,, Limacinia concinnu 

a 

and Caldariomt/ce* *p. I 
Denial iu w pu.lt ula ns 

„ Capnodium sulicinum var. unwept a* urn 

B 

and Limacinia concinna 
„ Capnodium anonae 
„ Aithaloderma fer rapine a 
„ Capnodium H r alien 
,, PeniriUinm expansum 
„ Capnodium 1 Talteri 
,, Cladosporium herharum 
Capnodium fulig inodes 
„ Cladosporium herbarum 
,, Capnodium fuliginodes 

,, Cladosporium herbarum 

„ PeniriUium expansum 
„ Cladosporium herbarum 
„ Capnodium U'atteri 
„ Capnodium fuliginodes 
„ Demadam pullulam 
,, Caldariomyce* ap. 1 
,, Capnodium salicinum var, uniseptadum 
„ Demalium ptdhdans 
„ Capnodium fuliffinodes 
„ Capnodium salicinum var, unisapMum 
„ Muroxyphiam 1 
„ Capnodium Walteri 
tt Demalium pullulans 
„ Capnodium jmlmftum var. nniatptotnm 

„ *p. 
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Ihmtatium pulluhim 


,, Capnodium Walteri 
„ Bematium puUulant 


Cla*$ 56. A 

Citldarumycth tsp. 1 


Pematium pullutowt 


TripoeporLtm #p. 

Limacinia concinna 
Capnodium fultg inodes 


B 

and JMmatitm pultulan* 

M Limacinia c oncinna 
„ Capnodium Walteri 
„ A ithaloderma fcmtgitiea 
,, Tnponporium ftp. 

„ Capnodium mlicinum var. 

,, OaMariampces Bp, 1 
„ Aficroxjfphium Bp. 1 
rt Capnodium fuliffinotk* 

,, Cladusporiurn herftarum 
T , Tripo$porium ftp, 

M Capnodium fulipinodf* 

}} Capnodium (talicinutn var. unixeptatnm 
,, A ithalodcrma ferrugima 
„ Capnodium fuliginode* 

„ Capnodium mlicinum var. unUeptatum 
,, Chartothgrium cinermm 
,, Capnodium salicinum var. unieeptatum 


Cta$* ti. A 

Limacinia concinna 
Capnodium Walteri 
Chant at Agrium cinrreum 
Capnodium wwnae 


B 

and Cladtutporium f&rburum 
Dematium ptiUulani 
, , Cladonporiiim her bar urn 


From this it can be seen that the majority of sooty-mould fungi cause only 
slight staling effects on each other. Caldariomyces sp. 1 and Microxyphium sp. 1 
cause more staling than any other species. 

Plate ill, figure 2, shows a colony of Cladosporium growing over a colony of 
Capnodium anonae (Class 6). There appears to have been little or no slowing 
down of the growth rate of either fungus. 

Plate iii, figure 3, shows an example of slight staling. The growth rate of 
both fungi, Caldariomyces sp. 1 and Limacinia concinna, has been slowed slightly 
in the adjacent parts of the colonies (Class 5a). A slightly greater degree of 
staling is shown in Plate Hi, figures 4 and 5. In Plate iii, figure 4, Capnodium 
fuliginodes and Caldariomyces sp. 1 are shown causing fairly strong mutual slowing 
tn adjacent parts of the colonies. In Plate Hi, figure 5, Capnodium Walteri and 
Caldariomyces show a similar effect (Class 66). 

An example of stronger staling is shown in Plate ill, figure 6, representative 
of Class 4. Growth has almost entirely ceased in adjacent parts of the colonies. 

In Plate iii, figure la, is shown an example of Class 3. Limacinia concinna 
has caused the growth of Penicillium expansum to cease abruptly. Plate iii, 
figure 7b, shows the same colonies two weeks later. It can be seen that the 
Penicillium colony has not grown round the Limacinia colony to any extent. The 
Limacinia colony, on the other hand, has continued to enlarge and Is growing 
over the edge of the Penicillium colony, but at a slightly slower rate than at the 
edge farthest from it. 

It is apparent that Penicillium is fairly strongly affected by the growth of most 
sooty-mould fungi. Cladosporium is scarcely affected by the growth of the members 
pf the Capnodlaceae, Dematium is affected by some, but not at all by others. 

. Since staling is a function of the medium, It is not possible to assume from 
their behaviour on potato glucose agar that the fungi will behave similarly on 
“honey dew”. 
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Consequently a representative group of fungi comprising some found to be 
mutually staling, slightly staling and not staling on potato glucose agar, were 
grown on agar of the composition 2% unpu rifled adonite, 2% agar. 

The results showed that mutual retardation of growth by sooty-mould species 
on unpurifled adonite is less marked than on potato glucose agar. Members of 
the Capnodiaceae show little or no sign of mutual effect (Class 6, Plate iii, fig. $, 
Capnodium fuliginodes and Triposporium sp.; Plate iii, fig. 9, Capnodium 
fuliginodes and Chaetothyrium cinereum). Only those species which show the 
strongest effects (Class 56) on potato glucose agar show slight retarding effects 
(ClasB Ctt) on adonite agar. The growth of Penidllium is retarded more or less 
strongly by Booty-mould fungi on adonite agar. 

Conclusions. 

The distribution of each species of sooty-mould fungus appears to be dependent 
on one or more factors. All the fungi occurring together in similar positions are 
not limited to them for the same reasons. Capnodium salicinum , C. Walteri and, 
to a less extent, C . anonae are resistant both to heat and desiccation, and in nature 
occupy the most exposed habitats. lAmadnia, Aithaloderma and Microxyphium 
sp. 1 are limited to favourable habitats by susceptibility both to heat and 
desiccation. The members of the Chaetothyrieae, Triposporium and Trichopeltis , 
though strongly resistant to heat, are restricted to moist localities by their 
susceptibility to desiccation. 

Capnodium elegans, <7. mucronatum and C. vnoniliforme form a group by them- 
selves, since they are resistant both to heat and desiccation, yet in nature occur 
in rain-forest areas only. Either they may be restricted to the excretions of certain 
specific scale insects of limited distribution, or they may require a very moist 
atmosphere for growth. These species could not be obtained in culture and, there- 
fore, experiments could not be made to test the hypotheses. 

Heat and desiccation appear to be the most important factors Influencing the 
distribution of sooty-mould species in nature, cold evidently having no effect. 

The results of the tests on the heat-resisting and desiccation-resisting powers 
of sooty-mould species in culture largely confirm those obtained for naturally- 
occurring material. Several species are, however, more resistant both to heat and 
to desiccation in culture than in nature. It appears probable that the factors for 
resistance are specific to each fungus species. It appears also from the experi- 
ments that the composition of the media in which the fungi are grown may 
considerably modify their powers of resistance both to heat and to desiccation. 

True sooty-mould fungi are able to withstand very considerable temperatures 
in the dry condition but are killed quickly by exposure to moist heat. This has 
also been found to be the case with certain wood-destroying fungi by Snell (1923), 
and is known to be the case with lichens (see Smith, 1921). 

It seems reasonable to assume that when growing on excretions of Ceroplastes 
destructor most true sooty-mould fungi do not form staling substances in sufficient 
quantities to retard each other's growth noticeably. Since the sooty-mould fungi 
do produce staling substances which retard the growth of Penicillium strongly, it 
seems probable that a colony of sooty-moulds, once established, could prevent to 
some extent the growth of Penidllium in it. 

It also appears likely that some of the Capnodiaceae could not invade a sooty- 
mould colony in which Dematium is well established, but many species, such as 
Capnodium anonae , could do so without difficulty, 
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Several species of sooty-moulds have been found to be mutually antagonistic 
in culture, notably Valdariomyces sp. 1 and Microxyphium sp. 1, and these have 
not been found associated in nature. Some species, therefore, which belong to the 
same ecological clads, may not occur together because of their mutually antagonistic 
effect. 

The relative paucity of the common saprophytic moulds, of which Pentcillium 
expansum has been taken as the type, appears to be due to a number of causes. 
The chief of these is probably their inability to withstand high temperatures and 
prolonged desiccation. Another cause may be that the composition of the food 
material available is not specially suitable for their growth. Finally it appears 
that the staling substances produced by the true sooty-mould fungi have a retarding 
effect on their growth. This effect may be lessened during periods of wet weather, 
since the staling substances would be likely to be washed out of the mould. 
Actually it has been found that Pcnicillium spp., Altei'naria Bpp., Fusarium spp., 
etc., are most abundant in sooty-mould colonies in wet weather, and while this is 
probably largely due to the absence of strong evaporation, it may In part be due 
to the absence of staling substances. 

The limitation of moat sooty-mould-forming species in nature to the excretions 
of scale insects appears to be due to their extremely slow growth rate. Sooty- 
moulds appear to be specially adapted to an epiphytic life on account of their 
ability to withstand heat and dryness, and to grow slowly, making use of any 
slight amount of water available for this purpose. 

It has been found by Zeller and Schmitz (1919), Asthana and Hawker (1936), 
Mix (1933), and others, that the growth substances produced by a fungus in 
culture may have the effect of increasing the sporulation of other species as well 
as retarding their growth. This effect has been observed in mixed cultures of 
sooty-mould fungi, and may be one of the reasons why, in nature, sooty-mould 
fungi are mostly found in a fruiting condition. Another factor which is probably 
of importance In this connection is the ultra-violet radiation of sunlight. Ramsey 
and Bailey (1930), Stevens (1928), and others, have found that ultra-violet 
radiation increases sporulation in fungi. 

Summary, 

In nature sooty-mould fungi grow very slowly, as they can grow only during 
periods of damp weather. They store up an oil-like subBtance, which Is drawn 
upon when growth is made. 

Associations of sooty-mould fungi characteristic of certain habitats are 
described. 

The powers of resistance to heat, cold and desiccation shown by a number of 
species are recorded, and their bearing on the distribution of the fungi in nature 
is discussed. 

The influence of different types and different concentrations of culture media 
on the powers of resistance to heat and desiccation of sooty-mould fungi grown in 
culture is described. 

Adonite, the chief constituent of the "honey dew" of Ceroplastes destructor, 
is very suitable for the growth of most sooty-mould fungi. It is not specially 
suitable for the growth of Penidllium. Unpurified adonite of scale-insect origin 
is more suitable for the growth of sooty-mould fungi than purified adonite of 
plant origin. 

Most true sooty-mould fungi do not stale potato glucose agar to any great 
extent for their own growth. Catdariomyces sp. 1 and Microxyphium sp. 1 cause 
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the greatest amount of staling, Capnodium anonae the least. On unpurified adonite 
agar, staling is even less marked than on potato glucose agar. 

Substances are produced by sooty-mould fungi in both media which retard 
the growth of Penicillium fairly strongly. Some species retard the growth of 
Dematium also. 
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DESCRIPTION OF PLATE III. 

Fig. I. — Leaves of Cryptovarya glauceseens showing colonies of Chaetothyrium 
fuaiaporum (A) and C. roaeoaporum (B). x 0 56. 

Fig. 2.-— Colonies of CajmodUim anonae (A) and CUtdoaporium (B) showing no 
mutual antagonism, x 0-8. 

Fig. 3.~ -Colonies of Caldariomyoea sp. 1 (A) and L(ma<Nn4a concinna (B) showing 
slight mutual antagonism, x 0*8. 

Fig. 4.— Colonies of Capnodium fuliglnodes (A) and Caldariomyoea sp. 1 (B) showing 
fairly strong mutual antagonism, x 0*8. 

Fig. 5. — Colonies of Caldariomyoea sp. 1 (A) and Capnodium Walteri (B) showing 
fairly strong mutual antagonism, x 0*8. 

Fig. 6. — Colonies of Caldariomyoea sp. 1 (A) and Capnodium aalioinum var. 

wniseptafum (B) showing strong mutual antagonism, x 0*8. 

Fig* 7a,' — A colony of JPe«4cW<um expansum (B) whose growth has been checked 
by the growth of a colony of ZAmaoinia coMciana (A), x 0-8. 

Fig. 7b, — The same colonies two weeks later showing that the colony of LimacftMa 
conoinna has continued to grow and that the colony of PenicUlium expansum has remained 
almost stationary, x 0*8. 

Fig. 8. — Colonies of Tripoaporium sp. <A) and Capnodium fuliginodea (B> showing 
no mutual antagonism on unpurlfled adonite agar, x 0-8. 

Fig. 9.— Colonies of Chaetothyrium cinereum (A) and Capnodium fuliginodea (B) 
showing no mutual antagonism on unpurified adonite agar, x 0*8. 
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ON THE HISTOLOGICAL STRUCTURE OF SOME AUSTRALIAN GALLS. 
By E. KChtkk, Hon. F.R.M.S. (London) , Professor of Botany, Giessen (Germany). 

( Fourteen Text -figures.) 

[ReuU 28th April, 1937.] 

The galls of the Australian flora have been often subjected to detailed 
investigations — from Schrader (1863) and Rilbsaamen (1894) to numerous studies 
of Froggatt. 

The interest taken in the Australian galls is founded not only on the novelty 
of the objects, which promise a great many details yet undiscovered, compared 
with the relatively well investigated European and North American galls. In 
addition to the descriptive studies and catalogues there are important points of 
view of general biology; the botanist is interested in the Australian galls because 
they are associated with host-plants different from those in the European and 
North American floras; the zoologist confirms that Coccidae are responsible for a 
great part of the Australian galls, but these play an unimportant part in the 
northern hemisphere. 

The general cecidology has developed through the study of the galls of the 
European flora. The Cynipiri galls of Qvt'rcus have made known a great many 
highly complicated morphological and histological differentiations which cannot be 
attained by the productions of other gall-making insects in Europe or in North 
America, and they overshadow the productions of other host-plants of the 
Hymenoptera through their variety of structure. Therefore we have long been 
accustomed to consider the Cynlpld gall of Quervua as the chief object of the 
general cecidology. 

The questions which concern the botanist have hardly been considered in 
connection with the Australian Eucalyptus galls. The botanical communications 
are hardly more than descriptions of the exterior form of the galls. Consideration 
of the cytological and histological structure of the galls is completely wanting, 
although most important results can be expected from their investigation. 

Some results which concern the anatomy of the Australian galls are described 
herewith, although X know very well that distance hinders me from detailed 
investigation of living and ontogenetic material, and so I can only touch on many 
important questions. 

A great many of the galls which I have studied belong to Coccidae. These 
productions are not inferior to the highly organized productions of Cynipidac, 
either in exterior form or in histological structure. The histological structure 
of the galls of Coccidae promises important and surprising results, and so I 
should like to recommend its study very strongly to Australian cecidologlsts and 
phytopathologists. 

The following pages perhaps give a few suggestions for future detailed 
investigations. 

K 
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Epidermis, 

In the “inclosed'* galls, i.c„ in those whose epidermis develops ontogenotically 
directly from the epidermis of the mother organ, the epidermis is usually etjual 
or very similar to the normal tissue. Noteworthy is often the strong upward 
growth of the cells, so that, they take the form of narrow palisades; it sometimes 
happens that palisades divide themselves by pencline walls and the epidermis 
becomes locally a double or multiple layer; figure 1 shows part of a gall, in which 
the cells of the epidermis are highly developed and grow as a cushion in the 
fundamental tissue. Such features are not common in galls. 

The cuticle of many foliar galls is much thicker than the normal one, On 
concavely curved divisions of a cocciri gall I noticed the formation of folds of 
the surface; there are narrow ridges consisting either of folded epidermis matter 
rising from the fundamental tissue (Fig. 2a) or simply of cuticle which here and 
there frees itself from the epidermis cells and rises in folds; under the cuticle 
one sees small remains of membrane, lower still the epidermis (Fig. 2/0. 



"CuticularepUhel" ( Datum) has been observed sometimes in the galls (Ktister), 
Especially strong, many-layered and varying, I have found it in many Coccid 
galls of the eucalypta; particularly near small wounds, but apparently also Inde- 
pendent or such, the upper layer of fundamental tissue is cutinized; the cells become 
similar to the epidermis so that one seems to see two typical and strongly 
cutinized epidermis layers; also the third and fourth tissue layer may be 
cutinized (Fig. 3). 

An unusual form of “cutlcularepithel" I have found in those leaf galls in 
which the growth of the fundamental tissue is impeded here and there — perhaps 
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through a small trauma — and a deep notch in the cushion of the gall tissue. 
In the surface of the gall tissue brought together one finds a cuticularepithel 
In further development (Fig, 4). 

Free galls, i.e., such as develop from the Interior of the mother and whose 
epidermis may be considered as a new formation, do not seem to be lacking In 
the Coccld galls of eiicalypts. It seems impossible to work on this important 
question without ontogenetic material. I recommend this problem for detailed 
studies. 

In galls which I supposed to be free, I have repeatedly noticed luxurious cork 
formation in the physiological trauma of the point of rupture. 

In comparison with the Quercua galls and many other features of the European 
gall flora, 1 mention that the Eucalypt galls are smooth; only in one gall have I 
observed uni* or pluricellular, simple or rarely T-shaped, branched albuminous 
hairs, developed on the interior surface. I am unable to say whether they arise 
from a typical epidermis or from a fundamental tissue-like matter whose surface 
cells sometimes stretch themselves tube-like (Fig. f> ) . 


Bundles. 

In many Eucalyptus galls the bundles have the same loose net-like distribution 
which is well known from the Pontania galls and many Cynipidae productions of 
the European flora. I have nothing remarkable to report on the structure of the 
delicate bundles as I have found them in many Australian galls. 

In several Coecid galls the development of highly differentiated and characteris- 
tically distributed bundles is surprising. 

As first example, I mention the bundles of the long processes of the well- 
known gall of lirachyscvlis munita . In the cross section (Fig. 6) there are about 
40 bundles regularly distributed and parallel to one another; one finds large 
bundles next to small ones, single ones next to small groups composed of 2-4 
bundles. The distribution is somewhat similar to the structure of monocoty- 
ledonous stems; however, the frequent very striking accumulation of the bundles 
in the periphery is lacking. 

The structure of the single bundles is characterized by the collateral distribu- 
tion of xylern and phloem; it is difficult to determine whether small phloem 
divisions exist, corresponding to the intra-xylary phloem of the Myrtaceae and 
to the structure of the bicollateral bundles; the bundles are too small; one can, 
however, definitely say that sometimes isolated groups of phloem-like cells are 
to be found (Fig. 7) between the sclerenchyma. 

The orientation of the phloem is not determined by that of the bundles in 
the cross-section of the gall-organs; the phloem is not always orientated outwards. 
But when several bundles unite in a small group, the phloem of the single bundle 
is always orientated toward the periphery of the small group. 

All bundles are enveloped by bast fibres (Fig. 6), These form a ring, 
mostly uninterrupted round the bundles, and sometimes enclose also the above- 
mentioned isolated phloem-like groups (Fig. 7), The bast-fibre shoot Is generally 
one cell-layer thick; more rarely one finds two or three layers. 

When the bundles unite in groups in this way, so that they touch one another, 
and when no fundamental tissue layers remain between them, the bundle tissues 
are divided from the bast-fibre layers in 2, 3 or 4 compartments; sometimes the 
division remains incomplete, in which case one sees a bast-fibre septum push itself 
only as far as the centre of the bundle tissue. 
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As second example, I take the bundles of a gall which is similar to (or 
identical with) the gall of BrachyscvlU conica. In the urn-dhaped body of the 
galls, several centimetres long, numerous bundles are to be seen. These are remark- 
able because of their richness in secondary tissues; they form radially-structured 
concentric or excentrlc masses, which enclose in the centre of growth a very 
small, perhaps phloem-like, cell-group- The wood-cylinder consists especially of 
cells arranged in regular radial rows, and is streaked by pith rays (Fig. 8). In 
the largest bundles the longest radii are about 20 cells long; it is difficult to 
demonstrate phloem beyond the xylern cylinder; in many cases the outside xylem 
cells touch directly fundamental tissue cells, in others a thin layer of a phloem- 
like tissue is lo be seen. To describe the ontogeny of the bundles was impossible 
with my material; especially l was not able to decide whether, in the phase 
before me, the bundles had everywhere finished the production of secondary tissue 
or not. 



The histological structure of these bundles 1 b characterized in the first place 
by the regular radial distribution of the elements. There are found the charac- 
teristics well known in many other wound-wood and gall-wood features (in 
wood r knots and “Kugeltrieben”; Kttster, 1925). Sometimes a difference is seen 
between thln-walled exterior and thick-walled interior cells between which an 
annular rlng-like boundary line is noticed, In many other cases, single broad 





BY E. KtjSTKB. 


$1 


or narrow sectors are differentiated from the greater part of the bundles by their 
structure orientating their elements, not in the longitudinal axes of the bundles, 
but perpendicular to them. 

If the thickening of the bundles is anywhere impeded, contours of the wood- 
body arise as they are known from the carcinoma features of the trees. 

Every bundle which is capable of such strong growth may be considered a 
small stele. This form of anomalous thickening is unknown to me iri other galls, 

Slone cells. 

As with the galls of many Diptera and Hymenoptera, also many of the Coccid 
galls are very rich in stone cells. 

As in those, we find also in Coccid galls stone cells of various forms and wall 
qualities — relatively thin and thick-walled, thickened on all or one side. Stone 
cells of the second species are known to the European and American cecidologists, 
particularly from very numerous oak galls (Weidel), also from Salix and other 
galls (Kiister). An ontogenetic examination of the stone cells of the Eucalypt 
galls from Weidel's point of view is greatly to be desired. I was not able to 
determine from the material before me whether all galls provided with stone cells 
thickened on one Bide are produced by Coccids; perhaps some of them were 
produced by Cynipids; in any case, it is certain that stone cells thickened on one 
side occur also in Coccid galls. 
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I repeatedly noticed in Eucalypt galls stone cells, which were spherical or 
palisade-like, formed and at some points were provided with long thread-like 
processes (Fig. 9). It has been long known from normal and pathological anatomy 
that stono cells push between neighbouring cells with pointed thorn-like forms; 
the Australian specimens here in question were noticeable to me as the processes 
developed in the direction perpendicular to the surface of the gall-bearing organ 
and towards the strongest normal tissue growth. 

Very striking is the circumstance in many Eucalypt galls, that in transverse 
and longitudinal section the stone cells form round-contoured or spindle-like groups 
(Fig. 10) ; there is no doubt that the cellB united in a group are descendants 
of one mother-cell. 

The distribution of the stone cells in the tissues of the Coccid galls follows 
the principle well known from many other anatomically carefully investigated 
galls: either the stone cells are singly placed or united in small groups in the 
thin-walled fundamental tissue or they form continuous zones (“mechanische 
Mantel") in the later phases of the ceci Oogenesis. One often sees thin-walled 
fundamental tissue become somewhat thick walled and equally lignifled. 

Figure 11 shows some Coccid galls and their mechanical zones. From the 
ontogenetic point of view, especially interesting are the galls in which the larva- 
cavities are surrounded by abundant thin-walled tissue and the exterior layers 
are formed of parenchyma filled with oil receptacles. The stone-cell zones develop 
at the junction between the exterior and interior parenchyma; noteworthy features 
result, if an exaggerated growth of the exterior parenchyma compels the contour 
of the mechanical zone to rupture or “Verwerfung” (Fig. llo). 

In some galls oil receptacles are found only beyond the thick-walled zones 
and are very closely accumulated; the mechanical tissue layers push themselves 
here and there between neighbouring oil receptacles and can enclose these 
imperfectly (Fig. 12). 


Oil Receptacles . 

To the most important anatomical characters of Eucalyptus belong the oil 
receptacles. They play a large part in the galls of Eucalyptus. I have earlier 
(Kttster, 1900) demonstrated that the Eucalypt galls are differentiated greatly 
through the richness of their oil receptacles*. 1 found galls containing only a few 
receptacles or completely lacking in them— to the latter belong several foliar galls 
of Eucalyptus which remind one, through the production of “emergences'*, of the 
“Erineum popullnum'* among others, and which may be considered through their 
morphological characters — merely as conjecture — as mite galls. 

The size of the oil receptacles in galls often exceeds the normal. I saw, in 
some Coccid galls, receptacles of which the diameter was 380m; in oval receptacles 
the longest diameter was even 540m- On the other hand, one also meets extra- 
ordinary small receptacles in Eucalypt galls, and in some others large and small 
ones irregularly mixed. An ontogenetic examination, particularly of the small 
receptacles, would certainly be of great interest and promises various noteworthy 
additions to Fohn's results. 

The position of the oil receptacles varies. I have found galls in which all 
layers show receptacles, so that they lay, in some parts, in 6-8 layers. I found 
others in which the receptacles are to be seen directly beneath the epidermis and 
sometimes push it out hemispherically. Sometimes the receptacles lay so compactly 
that only narrow tissue remains lay between them, 
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The histology of the oil receptacles of Huvalyptus galls shows various notable 
features. Their form Is sometimes determined by the growth in the neighbour- 
hood; between exceptionally elongated cells the receptacles assume a form in the 
same direction extended, sometimes like a bottle-neck. The cells of the epithelium 
are often very large and arched; they till the lumina of the receptacles with bail- 
or tube-Uke forms. It would be very important to examine the physiology of 
those receptacles whose epithelium has become thick walled. X have never noticed 
sclerosis, pits, Signification in the cells of the epithelium; in one of the galls 
which I examined, the tissue surrounding the receptacles so perfectly devolved 
on sclerosis that the receptacles were almost completely enclosed by thick-walled 
lignified tissue (Fig. 12); however, the cells directly enveloping the lumina of 
the receptacles (epithelium) take no part in the sclerosis. 

The great abundance of receptacles in many galls suggests the importance of 
a comparative chemical examination of the oil which is produced in the galls and 
in the normal leaves of Eucalyptus (cf. Salgues, 1936). 

8 econdary t is 8 u es. 

Voluminous masses of secondary tissues develop through the gall infection 
out of the normal cambium ring of the stems. The abnormal wood forms thick 
layers, the structure of which eauals that of other gall-wood features and is 
characterized especially by the shortness of its elements. Figure 13 shows a 
longitudinal section of the secondary gall wood. A great part of the wood consists 
of thick-walled parenchyma, between which run short fibre-like elements— some- 
times straight, sometimes curved, rarely fork-Uke branched. 

Also secondary phloem is formed abundantly through some gall infections; 
sometimes I was struck by the very clear stratification; 1 counted 14 layers of 
stone cells which alternated with thin-walled phloem. 

Cork patches and spherical cork nests occur in the galls, as in the normal 
Eucalyptus organs, after local necrosis and local trauma. 

Necrosis / cytolysis. 

Dry necrosis is in some galls the result of interior suberization, through which 
the outward layers of gall tissues die off. Occasionally the symptoms of the dry 
necrosis become especially interesting through position and form and through the 
histological metamorphosis of the dying tissue divisions and the neighbouring 
luyers. Figure 14 shows in the vertex of the gall a stopper-like necrotic part 
whose cells are very thick walled; the directly adjacent layer consists of long 
palisade-like cells. 

Llgnlficatlon of tissues is by no means rare in galls (Lysenchyma — Weidel, 
Ktister), In the galls of Eucalyptus one meets symptoms of Hgniftcation or 
cytolysis very often. The cytolysis does not characterize fixed phases of the gall 
evolution or fixed tissues; rather, one often sees small groups of primary and of 
secondary gall tissues dead and lignlfled — similar to the case of the gummosis. 
Detailed examination of the phenomena seems very desirable, 

I am indebted to Miss Fawcett* of Melbourne, for the opportunity to examine a 
great number of Australian Eucalyptus galls, I offer her my best thanks for her 
kind assistance; she has sent me countless well preserved samples. 

The above comments give a report on my investigation of the material 
provided by Miss Fawcett I publish them in the hope of giving my Australian 
colleagues suggestions for more careful investigation of the galls of Australia 
which have hardly been considered botanically. 
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FINAL ADDITIONS TO THE FLORA OF THE COM BOYNE PLATEAU. 

By E. C. Cimwoi.M, M.B., Gh.M. 

[Head 28 tli April, 11)370 

In These PnocKKMNGB (1925, p. 284, 1927, p, 378, and 3 934, p. 143) the writer 
has previously recorded the Flora found on the Coinboyne Plateau with notes on 
the species. This Anal paper is a continuation of his observations, bringing the 
record up to the middle of 1935. 

Or y ptou a m a k V a s v u i .a it ich. 

Fu.icalkb. 

H V MKJVOPHV LLACKAK. 

Hymcnophgllttni austral*' Willd. A small fern found growing on rocks in close 

proximity to water and often in association with moss. The stems and branches 
are flanged. It does not appear to be very plentiful* 

Hpmenophyllum tunbrul-ffcnse (L.) Smith. — Found growing on rocks near 
running water; distinguished by the stems and branches being cylindrical without 
flanges. It grows generally in association with moss. 

Poi. v root apeak. 

Dryopteris qurriwiamlica Domin. (- Italic pi Maid, and Betche). — An 
inhabitant of the floor of the brushes. It closely resembles /). dccvtngoxita and 
l ). acuminata, though the pinnules are broader, Jt has a creeping rhizome, but 
no indusium, which distinguishes it from the other two species. 

niptazUm japanumm (Thunb.) Bedd. — A small fern usually found near 
running water. A fertile frond is very characteristic. The soil are arranged in 
diagonal lines; a row on each side of the midrib of the pinnule, and whitish 
in colour. 

Chrilanthes tenui folia Sw. — Not common. Found in dry situations on moun- 
tain slopes growing on rocks, occasionally in the company of Notholama distant. 

Adiantum duiphanum Bl. — A maiden hair not often seen. It. seems to prefer 
the vicinity of water, and is found growing in association ‘with other ferns. 

Pteris umbrom R.Br. — A tall fern and found in only one or two places, growing 
on hillsides in the brushes. 

Asplenium flaccidum Forst, — A rare form growing in damp situations. 

« 

AwnOBPKHMAK. 

M Oi\ gouty msdon eak. 

Cypkuackak. 

hepidospertm laterale R.Br.— One of the larger sedges, not very common, and 
fouhd in cleared land in hilly situations. 

Carex appresm R.Br. — Grows mostly about low-lying land and often along the 
course of creeks. Fairly common in these localities. 

Carek longifolia R.Br, — This species seems to prefer cleared land on higher 
elevations, where it is plentiful. 
x* 



u 


iXAJHA U*' THE COM BOY NK PLATEAU, 


COMMEUNACKAK. 

Antilema acuminatum R.Br. — An inhabitant of the brushes, noticed particu- 
larly in the Government Forest Reserve near the Rawson Falls. It does not 
appear to be plentiful. 


Diosoorkackak. 

DUwmrea trumversa — A climber growing at the borders of the brushes 

on a mixed formation. It has shield-shaped leaves and hop-like fruit. 

Guchidaokak 

Liparis refi ex a Lindl."A yellow orchid resembling u Dendrnbium, growing 
on rocks in the vicinity of water. Found in association with Dendrobium 
Kinglanum. 

Caladenia carnca R.Br. — A very uncommon orchid found on sandstone forma- 
tion and only seen on the eastern side of the Plateau. 

D 1 COTYLEDON EAE. 

PlPERACICAE. 

Piper hederaveum A. Cunn. — A climber festooning high trees. It has a large 
palmate, fleshy leaf and is often met with in the brushes. 

UUTICACKAK. 

bJlatostcmma reticulata Wedd.— A low-growing plant with a large fleshy 
reticulate leaf growing on rocky formations in damp situations in the close 
vicinity of running water. 

tilatoxtemma stipitata Wedd. — This has a smaller leaf growing in the same 
situations as the previous species and often in association with it. 

Lou AN Til A TEAK. 

Vi w urn articulation Burm. — A mistletoe not often seen. Found on top of a 
range growing on Cryptocarya Melntmerl 

Menispkrmackae. 

tiarcopetalum Harvey anum F.v.M.— Found growing in brush at the edge of 
clearings. It is of low growth, climbing over shrubby plants. 

tftephania hcrnandi folia Walp.—This is also a climber; on superficial inspec- 
tion it is very like the previous species and is found in the same kind of situations. 
The distinguishing feature is the peltately arranged stalk in this species, while in 
8. Harveyanum the stalk joins the leaf at the hilus close to the edge. 

Laukaokak. 

bJndiandra Hieberi Nees.— This tree is rather uncommon, and instead of being 
widely branching, as it is on the sandstone of the coast, and moderately small, 
It makes its growth upwards, becoming a tall tree in the brushes with small 
canopy. It has a very cork-like bark, and the pale timber is of good Quality. 

Saxtehauackae. 

Abrophyllum ornum Hook. — A small tree with a leaf like a Hydrangea. It 
seems to prefer the vicinity of water. Not often seen. 

Lkuuminosae. 

Vastanoapermum aiutrate A. Cunn. Black Bean. — The writer has had an 
authentic account of this tree growing on both banks at the head of Thone Creek 
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as late as nine years ago, when It was felled and burnt. Although it grew here 
in clumps, it seems to have been restricted to the one locality, as nowhere else 
on the Comboyne has it been known to occur. This is a very handsome tree 
yielding very valuable timber. 

Hovea avuti folia A. Cunn.— A plant growing to 3 or 4 feet high and liking 
the neighbourhood of creeks. Found growing in a brush having leaves resembling 
Lasiopetalum In some of its species. 

EfXPHORBlACKAE. 

PhyUanthus gasstroemii J. Muell. — Not often seen; the flower and fruit hang 
under the leaves, the fruit resembling a miniature tomato. 

VtTACEAK. 

Vifis vie mat idea F.v.M. — This is not a common grape and is only found 
occasionally. It does not appear to attain large dimensions as do some of its 
congeners. Found mostly climbing over shrubs or small trees. 

Cayratia japonic a (Thunb.) Gagnepain.— This is a very rare form here, and 
was only found once. It festoons medium-sized trees and is a very graceful vine. 
The leaves arc large and shining. It flowers and fruits at the same time, in March, 
April and May, though in May the flowering is finished. The crushed leaf has a 
nasty smelt. It keeps and carries badly if not preserved in some way. In a few 
days, as it dries, it disintegrates, the leaves, flowers, and fruits all falling off the 
branches, and the small twigs, too. 

Cayratia sp.— -This appears to have a very restricted range, being found plenti- 
fully in the Kawson Forest Reserve on the west of the Plateau, but seen rarely 
elsewhere. It seems to be fairly closely related to C, japonica, though Quite distinct 
specifically. It is a scabrous form, the stems, pedicels and main veins of the leaves, 
especially on the underside, being very hairy. It. is of large growth, climbing 
to the tops of tall brush trees, the stem attaining at the base a diameter of about 
3 inches. This is apparently a new species which, up to date, has not been 
identified with any known form. 


Ei.aeocakpackak. 

filoama austroqueenslandica Domin. — Under the heading ft. Woollsii , n. var, 
(These Proceedings, 1934, p. 160), the writer mentions this tree as probably a new 
variety, having a much larger area of dark wood than 8. Woollsii. The bark of 
this species is also very much thicker and rougher, attaining a thickness of an 
inch at the height of a few feet from the ground in a tree of a diameter of 2 feet, 
whereas in 8. Woollsii at the same distance from the ground in the same diameter 
of timber It is only about one-quarter of an inch. There is very little difference 
in either the fruits or leaves between the two species. If anything, the fruits of 
8, austroqueenslandica are slightly larger. This species remains longer while lying 
on the ground before it disintegrates, due to the small amount of white sap-wood. 

Fassiflobaceae. 

Passiflora aurantia G. Forst. — This is an exceedingly rare form here and only 
found in on© locality amongst the secondary growth some years after the original 
brush had been cleared, 

M TUT ACE A 10. 

Rhodomyrtus psidioides Befith. — A brush tree, liking the vicinity of water, 
being found along the courses of creeks. Not very plentiful, 
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Eucalyptus vampanulata Baker and Smith.— This Eucalypt was mentioned 
under the name of E. Andrew ui Maiden in the author's first paper (Proceedings, 
1925, p, 291). Later investigation has shown that this species has, among other 
characters, the fruit more pyriform or bell-shaped than is the case with 
E, Andrew whose fruit, is more hemispherical. It differs also in bark. 

Eucalyptus triantha Link.* — According to the latest nomenclature, this name is 
synonymous with E. acme ni vide* Sehuu., which name it replaces. It Is already 
dealt with under the latter name. 

Eucalyptus umbel! at a (Guerin) Domin.* — This name likewise replaces 
E. tereticvmi* Sm. for the same reason, and likewise dealt with before. 

Eucalyptus guwmifera Gacrtn.* — Replaces E. corymbom Sm. under similar 
conditions. 

Kunzea cori folia Ueichb. — When the last paper w r aa written the species of this 
form was undetermined, as it differed in some respects slightly from K . corifolin t 
but the difference was not enough to propose a variety for it. (See These 
Proceed in us, 1934, pp, 151 and 155.) 


Alt Al.l ACE AK. 

Tieghemopanax deg an* It. Viguietv-This is a rare species on the Plateau, 
and has only been seen twice. It is an inhabitant of the brush forests. 

Araha cephalobotry* F.v.M. — A creeping form found on the floor of the brushes, 
especially in the neighbourhood of running water. Not very often seen. 

Umbicllifekae. 

Hydrocvtyle hirta K.Br. — A low-creeping species, liking damp situations and 
fairly plentiful. The leaf is large, hairy, and divided into lobes somewhat 
resembling the leaf of Geranium dissect it m t though the divisions are not so fine, 

Hydrocotyle geraniifolia F.v.M. — Found in the same situations and having the 
same running habit as the preceding species. The leaf is divided into five distinct 
narrow' leaflets, each of which is deeply dissected. It does not appear to be 
common. 


Epacridaceae. 

Htyphelia lanceolata Sm. ( Lcucopogon lunceolatus R.Br,), — Very rarely seen 
and only found by the writer on the eastern side of the Plateau. It is one of the 
“whltebeards". 


Myrsinackae. 

Uapanea llowittlana Mess. — A fairly common inhabitant of the brushes. It 
appears t.o be a tree attaining no great height. It has a shiny stiff leaf of a light 
green colour, the edge being entire. The small flowers encircle the medium- 
sissed twigs. 

Em belia auntralasica Mez, — A climbing plant found in the brushes, with it 
stiff, shiny Eugenia-like leaf. Fairly plentiful. 

Ebenacrak. 

IHoapyro* pentamcra F.v.M,— A tall tree with very dark, almost black, bark 
growing in the brushes but not common. Has small leaves, shaped like 
Crypt a vary a Meissneri, the underside of which is yellow. It has a slender trunk 
for the height of the tree. 


♦ "A Key to the Eucalypti', W, F. Blakely, 1934. 
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Of/KACKAK. 

Ok'a paniculata R.Br. — This tree grows in the brushes and appears to be 
uncommon and to attain to a fair height It possesses a rather large leaf with 
lighter underside showing very reticulate veins, the upper surface being dark 
green and shiny. The stems are covered with small rounded whitish pustules. 

Apocynaoear. 

Parson sia ventrieosa F.v.M.-— A small climber* with elongated shield-shaped 
leaves with entire edges, the stalks exuding a milky juice when broken. Not very 
plentiful. 


Ascleftahaoeak. 

Tplophom panivnlata U.Br. — A small climbing form, fairly plentiful. The leaf, 
which is entire, is sometimes deep purple underneath. 

Son AN ACM AK. 

Phyxalix minima L. — Both this species and Ph, peruviana share the name of 
“Cape Gooseberry", which is incorrect, as the former is a native and the latter 
was introduced from South America. This is a very common species found 
growing all over the Comboyne after the original brush hud been cleared. It has a 
pretty yellow flower with a purple centre. It is edible and much used for jam 
making. 


SCBOPIUmAKlACEAE. 

Veronica r alp (in a R.Br.— This is a very small plant running on the ground 
with a blue-bell flower and very dissected leaf. Not often seen. 

Gksnebaoeae. 

Firldia australifi A. Cunn.— A climbing and running growth inhabiting certain 
brushes, and especially to be noticed in the Government Reserve near Rawson 
Falls. The leaf is freely dissected and hairy; the undersurface has a white flannel- 
like appearance. It is found growing over the rocks and bases of the brush trees. 

Compositak. 

Hiepcsbeckia orientaU# L. — A plant growing very thickly in cultivated areas 
and a pest to the farmer. It grows to a height usually of 3 or 4 feet. The 
involucrul bracts exude a sticky secretion, so that it adheres to clothing. 

Hentvio amyydaUfolius F.v.M. — This is to be found growing in profusion In 
certain parts of the Plateau wlilch have been partially cleared and often found 
in association with 8. drpadms. It has a larger yellow flower than the latter form, 
with a dentate leaf. 

My thanks are due to Mr. W. F. Blakely, Miss Lilian Fraser, and Miss Alma 
Melvaine, for determination of plants, the last especially for that of the Ferns. 

REVISED LIST OF THE PLANTS OF THE COMROYNE PLATEAU, 19U5. 
Ptwridophyta-Fimcauhs. 

Ommindftoeaa : Todea barham (L.) Moore. 

Oletchenlaeeae : Oleiehenia tdroinafrt Sw. ; O . R.Br, 

Kymenophyllacefte : .Trichomtmea venosttm R.Br.; Hymenophylhnn auatrntr Willd. ; 
//, tnnbridpmpe tl+) Smiths 

pleksordaoeae : Culcita dwbta (H.Br.) Maxon, ; /Bcfcsonia antarctica Lablll. ; ffypolcpin 
punctata (Tbtmb.) Mett. ; 0. rupulom (Lab, ) J. 8m, 

Oyatbeaceae? A Uophila cmstndi* R.Br, ; A. heirhhardtiann F-v, M, 
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Poly pod laceae : DavalUa pyxidata Cav, ; Arthropteris Beckleri Mott. ; A . obliterata 
(R.Br.) J. Sm. : A , tenella (Forat.) ,T. Sm. ; Ptcridium aqnilinnni (I*) Kuhn.; 
HisHopteris incisa (Thunb,) ,T. Sm, ; Pterin umbrosa R.Br.; P. tremula R.Br.* 
Adiantum aethiopivum h. ; A. formosum R.Br. ; A. diaphanum Bl. ; A, hiaptdulnm 
fSw. ; A, affine WilUI. ; Pellaea falcata R.Br.; P. paradoxa (R.Br.) Hk. ; Oheilanthea 
tenuifolUi (Burm.) Sw. ; A ’otholaena distana U.Br. ; DryopieHs decompoaita (R.Br.) 
0. Kuntz ; D . acuminata (Ixjwe) Watta ; O. queenalandica Domln ; Z>. parasitica 
(Ij.) 0. Kuntz; Athyi'ium umbrosum (Alt.) Presl ; A. umbrosum var, semidiviaum 
E. C. Chisholm; Diplassium j upon hr urn (Thunb.) Beddome ; Asplenium nidus JU ; 
A. flabelHfotium Cav.: A. adi ant aides (Tj. ) O. Chr. ; .4. flavcidnm Forat,; Blechnunt 
curtilaginenm Sw. ; B. ae> ruhitun i Rich. ; H. Patcrsoni (R.Br.) Mett. ; 13. discolor 
(Forat.) Keyserlin# ; B. vapet me ( I j. ) Srhleoht. ; Doodia a opera R.Br.; Pleopcltia 
Brownii Wlokatr. ; P. diver si folia (WlUd. ) ( Polypodium diver sifolium Willd.) : 
Cyclophorus serpens (Forat.) C. Chr.; C. confluens (R.Br.) C. Chr.; Platyceriuni 
bifurcatum (Cav.) C. Chr. (J*. alcivoi'ne Pew.); P. grande (A. Ounn. ) J. Sm. ; 
Polypodium Billardieri (WilM.) C. Chr. (P. ausirale 

PHANEflnOQAMAB-OrMNOHOmtM AK. 

Cycaiiaubs. 

Oyoadaeeae : Maeroeatnia Peromskiana Mlq. 

COKIFBHAR. 

Taxaeeae : Podovarpus data R.Br. 

Plnaceae : CaUitris Made ay ana F.v.M. 

A NQIG a PKR M A K- M ONOOOTY LBDO TsIBaK. 

Typhaceae : Typhu anpustifolia Idnn. 

Potamogetonaceae : Potamogeton trienrinatus F.v.M. 

Cyperaoeae : Lepidoaperma convavum R.Br. ; L. Xaterale R.Br. ; Gahnia aspera Sprang. ; 

G. psittacorum Rablll. ; Garcx brunnea Thunb., C. appresaa R.Br. ; C. long if alia R.Br. 
Palmae : IAnospadix monostachyns Wondl. A Prude; Archontophoenix Cunninghamiana 
Wendl. & Prude. 

Araceae: Typhonhrtn Brownii Schott. ; Colocasia mnerorrhixa Schott, ; Oymnostachys 
anceps R.Br. ; Pothos Ion pipes Schott. 

Flagellariaoeae : Flagellar in indiva I* 

Commelinaeeae : Oommdina vyanea R.Br.; A neilema acuminata R.Br. 

Philydracene : Philydrum lannpinosnm Banks. 

Ullianea*: Krey ampin mnltifforn Relchb. ; Btypnndra glauca R.Br,; Oianella coernlea 
Sims; Xerotes longifolia R.Br.; Xanthorrhoea reainosa Pera. ; Cordyline atricta 
ZStidl. ; Drymophila Moorei Baker ; GcUonoplesium cymoanm A. Ounn. ; Euatrephna 
latifoliua R.Br. ; Rhiltogonutn album R.Br, ; Fhnilax glycyphylla Sni. ; 13. australis 
R.Br. 

Dloscoroaeeaa ; Dios core a trana versa R.Br. 

Irldftraae : TAbertia panivulata Sprang. 

Orchidaeeae : lAparis re flex a TJntfl. ; Dendrobium speciosum Smith; Z). Kingian uni Bidw, ; 
I), gravilhanle F.v.M.; D. pugionijorme A, Cunn. ; D. Ur eti folium R.Br.; Bolbo - 
phyllum Hhepherdi F.v.M, ; Dijtodium punctatum R.Br. ; Spiranthcs ttustraUs TJndl ; 
Diuris mac n lata Sm, ; Microtia poni folia R.Br. ; Calndmia carnra R.Br. 

Dicotyusdonraf. 

Casuarineae : Casuarina auberosa Oil. & Dietr. ; C . torulosa Ait. 

Plperaceae: Piper hedr.raceum A. Cunn. 

Fagaooae; Papua Moorei F.v.M. 

Ulmaceae : Trerna aspero Blume (T, cannabina Liour.). 

Moraceae ; Cudrania javanenais Trfec. ; Ficus Hmneana Mlq. ; P. eupenioides F.v.M. ; 

Ficu# rw&iptwoso Pesf. ; P. macrophyUa. Deaf. ; F. stephanocarpa Warh. 

Urttcaceae : Urtica inci/io Polr. ; Laportea gipas Wedd. ; Elatoatemma reticulata Wedd. ; 

E. stipitata Wedd. ; Auatralina puaiUa Gaud, 

Proteaceae: Peisoonia media R.Br.; P. Sue aria Andr. ; p, *p. ; p, woUia R.Br. var.?; 
Hdicia glabriflora F.v.M. ; QHtea excelaa R.Br. ; Hakca saligna R.Br. ; Lomatia 
Ftaaeri B.Br. ; Btenocarpus salipnua R.Br. ; Bankaia spinutoaa Sm, 

Sant ala ceae : Exooarpus Cupresaiformia L»abill. 

I/oranthaceae ; Phrygilanthua celcutroidea Klchl, ( Lorantku s cetaslroides Sleb.) : Vteoum 
artioulatum Burm.; Z^oran(hua diet yopfc fetus F.v.M.; L. pendnlus Sleh. 
Polygonaeeae ; Polygonum hydropiper ti. 

Chenopodiaceae ; CHcnopodium trianpivlore R.Br, 

Phytolaccaoeae ; Oodonocarpua attenuatue Hook, 
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Kan uric ulaceae : Clematis art slat a H.Br, ; C. t/lycinoides DC*. ; Ranunculus lappaceus Sm, ; 
H, rivulari s Banks & Bolander. 

M en taper m&ceac : Lcpnephora Afovrci Mi or*. : Hartopdalum Harveyanum F.v.M,; 
Stephania Kernandi folia Walp. 

MngnoUaceae : Drimys dipet ala F.v.M. 

Anonaceae: JSupomalia laurina K.Br. 

Mordmiaeeae : Piptocatyx Moot’d OHv. ; WUkica maorophylla A. IX-.; Palmcrio soandrns 
F.v.M. ; Daphiuindra micrantha Benth. ; l). tr.nuipttt Perk. ; Oorpphora sassafras 
Bind I. 

Biiiiraceac ; (Hnnamomum OHvr.ri Bailey; t\ %'ircns B. T. Baker; tdtsea dealbata Necs; 
f«. reticulata Benth. ; Cryptovarya jKBrutourxHs F.v.M* C* ahovata K.Br. ; 
V. ylaucescuns B.Br. ; V. erytbroopylon Maiden & Beleho ; C. Mrissneri F.v.M. ; 
Wndiandra (vircns F.v.M.?); Jtf. Mnellcfi Meissn. ; B?. SiobcW Neea ; Caataj/tAa 

melanthn H.Br. 

Cappftrldaeeae : Capparis nobiliN F.v.M. 

Snxlfragnceae : A brophytlnm ornans Hook.; Cuttsia vibunica F.v.M.; Quinfinht tticberi 
A. DC. ; Q. Verdonii F.v.M. ; Polyosinn Cunninyhamii J. J. Benn. ; Anvptcrua 
Ma elect ymw s F. v . M , 

PiUosporacoae ; Pittosparum undulatum Andr. ; l*. revolntum Ait,; tty monos porunt 

Jtavum F.v.M.; Bursaria spinosa Cav, var. incana Benth.; Bilhtrdiera soandens 
Hm. ; Citriobcitus multiflorus A. Ounn. 

Ounoniaceae: Aphanopetuhim resinosum Endl. ; (Ids suit* Benthami F.v.M.; Aokama 
Muelleri Benth.; ScMsonierta ovata D. Don; Ceralopefalutn apctalum D. Don; 
Wdnmannia rubi folia Benth. ; Callicoma serratifolia Andr. 

Itoaaceae : Rubus moluccauus L. ; R. parvifolius D. ; /?. rosaefoiius Sm. ; R. Aloorci 
K.v.M. ; Avaena ovina A. Cunn. 

Degumlnosae : Acacia juniperina W11UI, ; A. mclanorylon H.Br.; A. binervata DC.; 
A. florib inula Hieb. ; A. CunninphamU Hook. var. tan pi spit; at a Benth. ; A. inter texta 
Sieb. ; A. mollissima Willd. ; Cassia Mophera D. ; Castanospermum nastralc A. Cunn.; 
Owy labium (rilobatum Benth. ; Jackaonia scoparia H.Br. ; DaiHcsia corymbosa Sm. 
var, arborea Maiden; Gastroloblum Hoormani Maiden & Retche ; Hovca avutifoliu 
A. Ounn.; Gootfia lotifolia Salisb, ; Indipofcra australis Willd.; thvainsona vorvnilH- 
folia Sal lab. ; Glyvine olandcsthia Wendl. ; Kennedy a rubivunda Vent.; Garden- 
berpia monophytla Vent, 

Geranlaeeae : Geranium Uisecolum I*; Pelargonium inodorum Willd. 

OxaUdaeeae : Ox alls oornicnlata t>. 

Itutaceae : Bosistoa c nodi for mis F.v.M. ; Pleiocoeca Wilcoxiana F.v.M. ; Geijera xulici- 
foli a Schott. . flvodia vUcrocooca F.v.M.; Zicria JSmithii Andr.; Phcbalinm elatUis 
Benth.; Avronyehia laevis R. & G. Forst. ; A. Baueri Schott. 

MeUaceao : Order l a australis F.v.M.; Afvlia Asedaraoh 1 *. ; Dysoxyhnn Fraserannm 
Benth. ; D. rufnm Benth. ; Nynoum plandulosum A, Jttss. 

Trernandraceae : Tetratheca thymifolia Sm. 

Bolygalaceati : Game spur ma eiicinum DC. 

Huphorhtaceae ; Phyllanthus pastroemii J. Muoll. ; Breynla oblonyi/otla J. Muell. ; Orolon 
VerrvauxU Baill. ; Glaoxylo n auatrale Bail!. ; Baloyhia lucida Endl. ; llomalanlhus 
popuUfoUutt Grah. 

Celaatraeeae : Celastrus australis Harv r . & F.V.M. ; Df nha win pxUosporoides F.v.M, ; 
Wlaeodendron australe Vent. 

Icacinaceae : Pennanlia Cunninpharnii Mi era ; Chariessa Moorei Eng lor. 

Saplndaeoae : Guioa semiglauoa Hadlk. ; Viploglottis Vunninghamii Hook. ; Sarcopteryx 
stipitata Hadlk. ; NephsUum Zeioearpiim F.v.M, ; Dodonaea triquetra Wendl. 

Akaniaceae; Akania HUM Hook. 

Hhamnaceao: ^w«ieno#permH?n tilidiitonioidcs F.v.M.; A Iphitonia exoclsa Keiaa 

Vitaceae : Viti« Bo«<Mn.taXa F.v.M. (V. antnrvlicn Benth.); V, hypoplauva F.v.M.; 
V. clematlded F.v.M.; Cayratia Japonivu (Thunb. ) Gagnepain; v. sp. n. 

Elaeooftrpaeeae ; Klaeovarpus reticulatus Sm. ; $ loaned australis F.v.M.; B, Wooltsti 
F.v.M. ; 8. Austrotjueenslandica Domin. 

Malvaceae; 8ida rhombifolia 1--,; Hibiscus heterophyllns Vent. 

StercuUaceae : BraeHychiton aoerifclius F.v.M.; B. populwns H.Br.; Tarretia aetino - 
phylla Bailey; C«wa»tcieoiita Fraseri J. Gay. 

DlUenlaceae; Hibbertia volubitis Andr.; fJ. dentate R.Br. 

Violaoeae : Viola betonicifoUd Sm. ; V. hederacea Dablll. 

Flacourtlaoeae : Btreptothammis BeckleH F.v.M* 

raasidorac'oae : P ass i flora alba Dink, & Otto ; P. aurantii G. Foret. 
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Thymeleaoeae. : Vimrliu tipustrlna babiH. 

Myrtueeae : Ehada mnia Irinerri a Bluim? : Myrhts Itceklrri F.v.M.; Ehodomyrtus psidloidv st 
Benth,; Nnpenia Smithit Foir, ; E. ro rynantha F.v.M.; E. australis Wend l . (E, myr(L 
folia Sims) ; E. cyanooarpa F.v.M. ; E. eoolminUr na O. Moore; Synvarpta laurlfoUa 
T<sn. ; iiavkhousca myrtijoUa JJook. & Harv. ; Trisinnia confcrta K.Br. ; T, laurinn 
K.Br. ; Eucalyptus campanula ta Baker & Smiih; E. pilnhtrls Sm. ; E. triautha bink. 
US, acMcnioidcs Schau. ) ; 15, allior Maid. A: CambHKe IE. arcades Baker); E. micro- 
corps F.v.M. ; IS. panic ulata Stn. ; E. quad ran pula la Deane A: Maiden; ft'. satipna Sm. ; 

E, yvandis Maiden ; ft. propinqnu Deane A Maiden ; ft. punctata DC, ; ft. ftftb‘£*#ti 
Maid. & Blakely; ft. oanalicufata Maiden; ft. umbcllata (Ciaertn.) Domln, <ft. te.reti- 
cornis 8m ); ft. amplifalia Hamlin ; ft. qummifera (Inertn. (ft. corymbosa Sm.) ; 
Lcptaspcrmnm flaw scans 8m, ; ft. flaw scans 8m. vnr, grandiflornm Benth. ; Kuuzcu 
corifolia Keiehh. ; Callistcmon lanccolatns DC. vnr. ; Melaleuca laucadcndron b, ; M. 
stpphelioulcs Sm. 

Uenotheraeeae : Epilobinm y lube Hum <!. Forwt. ; ft. t/lubcUum <1. Kornt. var. ttillnrdicri- 
nnmn F.v.M. 

llabirrhaicneeae ; ilalonhayis Uctrayyna (bnbill.) Hook ). 

Arallueeae : Ticyhemapanuiv Murrapi H. Vifruier ; T. sunibnvijulitis K. ViK'Ulcr ; T. etc nans 
U. VlKiiier ; Amlin ccphalobotrys F.v.M. 

Umbel li ferae : Jfyrtrocotylc tripartita U.Br,; //. usiatica b. ; 11. Uirla K.Br.; //. yeranii- 
Joliu F.v.M 

Cornaceae ; Mur Ira viiicnsis Benth. 

Kpacridaoea© ; Styphclia lanvcolat a Sm. ; ft. Junipcrina Sprang. (Lcucopoyon ju.aipertnus 
K.Br,); Monotoca np.?; 7’ror/iorwjm lamina K.Br. 

Myrnlnaeoae : Jtapancu hou ittinnn M«k. ; ft. r«n«b»7M Mrs. ; Kmbelia anslraUtsiaa Mes. 
SapoUteeae; Hide i'ury Ion a UHtralc Benth. Ar flunk. 

Ebenaceae ; Dtotfftj/ro* caryiUiu F.v.M.; i). pcvtamcra F.v.M. 

Oleaeoae : Ofen paniculata K.Br. : Xatrlnca veuosa F.v.M, 

Uentinnaeeae : Erythraca australis U.Br, 

Apooynaecao : Vhilacarpns australis F.v.M.; Aly<ria ruttcifolin K.Br.; Varsonsia vcntricosa 
K.v.M. ; Lyon si a straminoa K.Br. ; .ft. luryiflnrens F.v.M. 

AHelepiatiaeeae : Tylophora paniculata K.Br.; Marsdcnia rostra to K.Br. 

UorraiBmiceac : Ehrrtia acuminata K.Br. 

Verbtmaoeae : (J lev odendr on tamentosum K.Br.; Gindina Leichhardt ii F.v.M. 
babiatite : P lev tran thus parviflorus Jlenek. ; Mentha nature joidcs K.Br.; Jimndla, vulyaris 
DC. ; Prostanthcra ovalifolin U.Br. var, latlfnlia Benth. ; Ajuya australis U.Br. 
Solunaccme : Solatium nlfjrnm h. ; ft. opavnm A. Ur.; ft, acimlarc <J. Forst,; ft. simile 

F. v.M.; ft. vcrbascifolinm b. var. nuricnlaium Ait..; ft. pseudo-capsicum b, {Introcl. ) ; 

ft, slcUifjfcriun Sm. ; ft. K.Br. ; Phymlis minima b. ; Jtuboisia myoptvr aides 

U.Br. 

Serophularlaeeae : Gratiola peruviana b. ; Veronica culyvin a K.Br. 

Billion iareae ; T room a australis K.Br. 

(!i>w>emeeae .* Picldia australis A. Binn. 

Aeanthaceae ; Eranthemum variabile K.Br. 

Myimnraeeae : Af yoporum acuminatum U.Br. 

IManlaglnatieae : Plantuyo vuria K.Br. 

Itubiaeea^ ; Morinda jattminoides A. Cunn. ; Psyvhotria hnict roUU s Slob, 

Oaprlfollaoeae : Eambncns tv anthocarjra F.v.M. 

Cucurbltaeoae : Melalhria Cunninffhamii Benth, 

Campanulaeeae : Lobelia triyonocauUs ; Wahlcnberyia yracUis A. DC. 

Onodeniaeoiic : Goodcnia Chisholmi Blakely. 

Com])OHltH.e ; (He aria deni o la Mocneh, ; O. ramulosq Benth.; Hiaycabvtkia orient alis h. ; 
Cassinia Ion y if alia K.Br.; Uclivhrysum bravtcatnm wtlld. ; IL datum A, Cttnu. ; 
//. ficcklcri F.v.M. ; U, diosmifoHum Dun; it. jtnuymcum ; Gnaphaliuvi 

japonicum Thunb. ; (L purintreum b, ; Ercohites pre nanthoides DC,; Hcncvio timyyduli ~ 
f alius F.v.M.; iS- dryadens Sicb, 


CORHIGENDUM. 

These Procekdings, 1, 1925, p. 296, and lix, 1934, pp. 143, 153. 

Omit Alttophlla Cooperi F.v.M. from text and lists. 

N,B, — A. Cooperi is not to be found on the Comboyne, though It hats been seen 
and collected for the National Herbarium at John’s Kiver, less than 20 miles away. 
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SOME NOTES ON THE NOMENCLATURE OF CERTAIN COMMON SPECIES 

OF EUCALYPTUS. 

By T. G. B. Osborn, Department of Botany, University of Sydney. 

(Plate iv.) 

[Head 28th April, 1987.] 

In "A Key to the Eucalypts" (1934) W. F. Blakely not only describes many 
new species and varieties in the large and perplexing genus Eucalyptus, but also 
makes certain changes in the nomenclature of a few well known species. Some 
of these changes had already been made by continental botanists during the 
preceding few years, but had passed more or less unnoticed. Others were made 
by Mr. Blakely himself. 

The names which it is proposed to abandon are now in general use and have 
been so for 50 years or more. Under these names some of the species are widely 
known to foresters and timber merchants. Their change, then. Is not a matter 
lightly to be undertaken. 

The changes are: 

E, corymbosa Sm. to E. ffummifera (Gaert.) Hochr. 

E. rostrata Schlecht, to E. comaldulcnsia Dehnh. 

E. tcreticomis Sm. to E. umbellata (Gaert.) Domin. 

E. crebra F.v.M. to E. raccmosa Cav. 

E, coriacea A. Cunn. to E. pauciflora Sieb. 

E. robusta Sm. to E. rmiltiflora Poir. 

In 1935 an attempt was made to conserve the names by appealing to the 
Nomenclature Committee of the International Botanical Congress to establish a 
list of nomina speciflca conservanda . This the Committee did not see its way to 
recommend. 

When in Europe during 1936, I took the opportunity of visiting certain 
herbaria and consulting with the authorities about these changes. The following 
notes have been compiled in the hope that they will be of service to workers on 
the genus, especially in Australia. Two of the proposed changes are shown to be 
invalid, and a third must await further evidence. In the remaining cases, the 
validity of the change is upheld. Photographs of the herbarium sheets of two 
important specimens are published. These specimens, though not actual "types”, 
are probably as near to being so as we can hope after such a long interval of 
time. In one case, the change of Eucalyptus rostrata to E. camaldulen&U, it 1 b 
hoped that the evidence submitted will provide further argument for the conserva- 
tion of certain long established specific names. 

My thanks for facilities afforded me are due to the Director of the Royal 
Botanic Gardens, Kew; the Keeper of Botany, the British Museum of Natural 
History; the Linnean Society of London; the Keeper of the Botanical Depart- 
ment, Natural History Museum, Vienna; the Director of the Botanical Laboratory 
of the National Museum of Natural History, Paris. I am specially grateful to 



Mr. V. S. Summerhayes for his kindness to me when working in the Herbarium 
at Kew, 

Eucalyptus gummifera (Gaert.) Hochr. replacing E. eorymbosa Sm. 

The synonymy is given by B. P, G. Hochrentiner in his paper "Plantae 
Hochrentineranae II”, Candolle a, vol. ii, 1924-5, pp. 317-513. On p. 464 (publ. 
Aug., 1925) he states: U E , gummifera . Hochr., comb. nov. = Metrosideros gummifera 
Gaert., De Pruct, 1, 17 & 34 (1783) = E. eorymbosa, Sm., Bot. of N. Holl, 1, 43, 
1793, id. in Trans. Linn. Soc. Lond. ill, 287 (1797), . . 

Hochrentiner notes: "Whilst it is very annoying to change a well-known 
name, it is impossible here not take up Gaertner’s name which corresponds exactly 
to our species. Maiden himself says In his Monograph about Gaertner's drawing, 
•unmistakable drawings of the fruit' [Maiden, Critical Revision, iv, p. 244] . . 

In the Banksian Herbarium of the British Museum there is a single sheet of 
this species collected by Banks and Solander at Botany Bay in 1770. By the 
courtesy of the Keeper of Botany, I am able to reproduce a photograph (PI. iv, 
flg. 1), which he kindly had made for me, of this specimen. It is labelled in 
Robert Brown's handwriting: 
li Euc. eorymbosa 

Metrosideros gummifera 

Gaert. Botany Bay. J.B. & D.S.” 

Reference to the figure shows that the larger leafy shoot has only one mature 
fruit, the smaller has immature fruits. That there are not flowers is hardly 
surprising since Banks and Solander were at Botany Bay between 28th April and 
8th May, which is after the usual flowering season, January-March. 

The presence of but one ripe fruit may be due to the fact that a specimen 
or specimens of the fruit had been sent to Gaertner from the Banksian collection. 
These were evidently forwarded by Solander with the comment that the plant has 
a rough hark. Gaertner writes: 4i Metrosideros gummifera , corticc rugoso , Boland. 
MBB. Ex herbario Banksiano cum sequcntibus” Then follows a full description, 
in Latin, of the fruit, seed and embryo, together with a reference to the "unmis- 
takable drawings” referred to above. 

Sir E. J. Smith had much more adequate material. In the Smith Herbarium 
at the Llnnean Society, London, is a full sheet, with one panicle in full bloom, 
another with buds and opened flowers and some immature fruits. It is labelled 
In Smith's handwriting: 

"Port Jackson, N.S.W. Mr. White 1793 

Euc. eorymbosa Bot. of N. Holland p. 43.” 

Further material distributed by Smith is in the British Museum (sheet numbered 
124/32) and endorsed: 

"N.S.W. Port Jackson. White (Dr. Smith) 

Buc, eorymbosa. Smith. New Holl. 43.V.6.” 

Kew also has a specimen showing leaves and flower buds, with "Presented by 
Sir E. J. Smith” written on the sheet. 

The Banksian Herbarium is rich in specimens of this species. Some of them 
are of great historic interest. In addition to the crucial specimen of Banks and 
Solander, there are three sheets of R. Brown's collecting at Port Jackson 1802-1805, 
Caley's specimens, with field labels, dated 1804-1807, and one collected by A. 
Cunningham, 

Maiden (l.c., p. 246) says he saw certain "historical specimens”. Two were 
in the herbarium of the Botany School at Cambridge, and one at the Barbey- 
Boissler Herbarium, Geneva. A fourth* in which herbarium he does not state, 
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was of Robert Brown's collecting. This, he says, is numbered 4777. A specimen 
of Brown’s with this number is In the Bankalan Herbarium. It has the field 
label In Brown's handwriting: "Eucalyptus blood tree Port Jackson 1804”. 

If this was the specimen of No. 4777 that Mufden saw, It is curious that he 
did not notice the sheet in the Bame folder bearing Banks' and Solander’s 
specimen. It is a reasonable assumption that it was from this specimen that 
Gaertner received his fruits. 

In accepting Hochren liner's new combination in place of the better known 
name for the common bloodwood of the Port Jackson district, one notes that the 
original description is based on the fruits only, except for the field note that the 
‘bark is rough’. It is perhaps some consolation that the name gummifera was 
apparently suggested by Solander himself. 

Eucalyptus camaldulensis Dehnh. replacing E. rostrata Schlech. 

This plant was described by Frederick Dehnhardt on page 20 of his "Catalogue 
Plantarum Camaldulensis” published at Naples in 1832 (2nd edition). The 
catalogue is a twenty-four page quarto pamphlet. It is apparently rather scarce, 
but there are copies in the libraries of the Botanical Departments of the British 
Museum, South Kensington, and in the Natural History Museum, Vienna. 

Maiden (Critical Revision, iv, p. 66) quotes Dehnhardt's Latin diagnosis in 
lull. He continues: “A specimen of the above in bud, communicated by Dehnhardt 
himself to the Vienna Herbarium, and seen by me, is E. rostrata** In October 
last, I visited Vienna to see this specimen. By kind permission of the Keeper, 
Hofrat Dr. K. Keisaler, I had the sheet photographed (PI. iv, fig. 2). 

There are two leafy shoots, each with umbels of buds, but no expanded flowers 
or fruits. The operculum is conical rather than rostrate, l.e., it agrees with the 
conoid types figured by Maiden (lx., PI. 137, figs. 4u, 10, 12a) rather than the 
typical acutely rostrate form. In the Vienna collection are specimens communi- 
cated by Max Koch from Mt. Lyndhurst (S. Aust.) having the Bame type of bud. 
Maiden had no doubts as to the identity of the plant. His pencilled note "rostrata” 
appears on the sheet, as well as the printed label seen in the photograph. 

There is also pasted on to the sheet a label in an old German script, possibly 
that of Dehnhardt himself. Malden (lx., p. 46) gives a not quite accurate 
translation of this. It is as follows: " Eucalyptus camaldulensis Dehnh. — Bekam 
ich unter deni Namen E, persicifolia; da ich aber spaterhln den echten 
E. persieifolia bekam, bemerkts ich eine Mmmelweite Versckiedehheit, habe ihn 
auch an keinen anderen annhhern kbnnen. Er is 40 fuss hoch. (Hort. Camaldul. 
Dehnhardt].” The words in square brackets are added in a later hand. 

A free translation of this note is: "I received this under the name of 
E. persicifolia; then later on I received the true E. pcrsidfoXia, I noticed an 
exceedingly great difference, further I could not approximate it to any other 
species. It is 40 feet high.” 

Maiden gives no reason for the suppression of Dehnhardt’s name, which was 
validly published 15 years before Scblechtendahl’s, Ewart (Viet. Naturalist, Hi, 
1935, p. 64) says of E, camaldulensis, "The name appeared in a European Botanic 
Gardens list before the plant was properly described”. This is hardly fair. A 
Latin diagnosis wa$ published and the author communicated a specimen to one, 
at least, of the great herbaria of bis time. 

While the validity of the change is unquestionable according to the rules of 
Botanical nomenclature, the complete evidence provides, it seems to me, a strong 
argument for the establishment of a limited list of nomina spedfica conservanda , 
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TUe plant known a s Eucalyptus rout rata for the past 90 years Is perhaps the 
most widespread eucalypt in all Australia, it occurs In every State except 
Tasmania. Under the name of rostrata it is cultivated in many parts of the world, 
for it is a valuable forest tree. Yet, because an Italian garden about 110 years ago 
received a batch of seed from some (today) quite unknown source under a wrong 
name the apt name rout rata becomes a synonym and an awkward, and to a large 
extent meaningless, name, tmnaUlulensis, lias to be substituted for it! 

But, without special steps to conserve it, the name rostrata will have to go. 
In 1797, Cavanilles (leones, iv, p. 23 and fig. 342) described Eucalyptus rostrutus, 
which is a synonym of E. rob us la, Sm, Under the International rules of nomen- 
clature, Cavantiles' grammatical mistake preempted the name; rosfrata was not 
available for use by Schlechtendahl in 1847. 

Eucalyptus terelieornis Sm., Bot. New Holh, 1793, p. 41. 

Doinin in 1928 changed this to E. umhellata (Gaert.) Domin. (Bibl. l 

"Leptospe rmcm umbcllatum (Gaertu.) Fruct., i, 174, (.. 35, fig. 3, 1788.° and has 
the following footnote: "Non Duin.-Cours., species obscuru, sec. Bentham omnio 
neglegenda." 

But, however obscure Dumont-Courset’s description of E. umbeilata may be, 
it la still the technical description of a eucalypt. The name umhellata, therefore, 
is already occupied and Domin was not justified in his change. 

Eucalyptus crcbrt i F.v.M., Journ . Lina. Ko<\, ill, 1859, p. 87. 

Blakely takes up Cavanilles’ name E . raccmosa (leones, iv, 1797, p. 24), but, 
unless an authentic specimen of this plant can be found, there is not sufficient 
evidence to do so. Bentham (FI. Austr., Ui, p. 200) says, "far too imperfectly 
described to render identification possible”. Maiden (Crit. Revis., il, p, 63) agrees. 
I mude a search in the herbaria of Kew, the British Museum, the Uinnean Society, 
and Natural History Museum, Paris, for any specimen of Ca vanillas* E. raccmosa 
that might have been communtcuted by him, but without success. If the herbaria 
in Madrid survive the present unhappy disturbances, it may be that one will be 
found there. At present there Is no justification for dropping von Mueller’s 
name. 


Eucalyptus pauci flora Sic her replacing E. coriacea A. Cunn. 

The description of Sieber’s plant, No. 470, was published in Sprengel Syst 
iv Cur. Post., 1827, p. 195. There are specimens of his collecting bearing this 
number in the Kew and British Museum Herbaria. Maiden (Crit. Bevis., i, p. 136) 
states that he has also seen a specimen of 470 in the herbarium Barbey-Botssier, 
and that it Is E. coriacea A. Cunn. 

Cunningham’s plant No, Kew Herbarium, named In 

Cunningham’s own hand-writing. But no description was published until 1843, 
when Schauer’s contribution to Walper’s Rep. Bot. Syst M il, appeared. 

It is hard to understand Maiden’s comment (l.c., p, 183) that Sieber’s name 
has "doubtful priority". It was properly published in 1827, whereas Cunningham's 
name did not appear in print until 16 years later. Maiden’s comments on the 
suitability or otherwise of the names are irrelevant. 

Eucalyptus robusta Sm., Bot. New Holland, 1793, p. 39. 

Blakely changes the name to E. muttiflora Poiret, giving the year 1785 as that 
of publication. This is based on a misapprehension. Poiret’s description appears 
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in the second volume of the Supplement to l*Encyclop6dle MGthodlque. The date 
given by Blakely is that on the title page to this volume. But the volume appeared 
in parts over a series of years, and page 594, that on which the description of 
JET. multiflora is printed, was not published till 1812 (cf. C. Davies Sherborn and 
B. B. Woodward, Ann. Mag , Nat . Hist., Ser. vii, Vol. 17, 1906, p. 577, “On the 
dates of publication of the Natural History portions of the Encyclopedic 
Mdthodique"). The change proposed by Blakely is not valid. 


EXPLANATION OF PLATE IV. 
f sheet in the Banksian Herbarium, Br 
>bert Brown'e handwriting reads ; 
"Eucalyptus corymb osa 

Metrosideros gummifera 
Gaert. Botany Bay. J.B. & D.S. 
ripe fruit surviving on the old inflorescence in 
ie right are Immature. 



TWO NEW SPECIES AND ONE NEW VARIETY OF Util MY & FOR ST., WITH 
NOTES ON THE SPECIES OF ITRIMYS AND BVBB1A VAN T1EGH. OF 
SOUTH-EASTERN AUSTRALIA AND LORD HOWE ISLAND. 

By Joyce W. Vickery, M.Sc., Assistant Botanist, National Herbarium, Sydney. 

(Plato v; two Text-flgurcs.) 
fH«ad 26th May, 1037.1 

The genera Drimy# Forst. and Hubbia V. Tiegh. are placed by Hutchinson 
(Kew Bull., 1921, pp. 185-190) in the Family Wtnterace&e. This family had 
previously been regarded as a tribe of the family Magnoliaceae, but it differs in 
a number of features, which mark it as being more advanced from an evolutionary 
point of view. This is shown particularly by the exstipulate leaves, the floral 
axis short and never cone-like in fruit, and the carpels arranged more or less in a 
single whorl. It contains about 7 genera with a more tropical and southerly 
distribution than the true Magnoliaceuo. 

Dmimvh Forst. 

The genus Urimyx occurs in Eastern Australia, the Malay Archipelago, New 
Caledonia, and South America. In New South Wales, the species are restricted 
either to regions of high altitude or else to the rain-forest formations characteristic 
of the gullies and river systems of the coastal and highland districts. 

Drimys rurim hascKnk. n. »p. Plate v; r . 

Frutex giaber, uromaticus, 1-2 m. alius; mmi tereb 
purpuvetli iuvenoB; gemmae foliorum terminates In bracteis caducis purpurellls 
angustis ovatis acuininatis 10-15 nun. longis circumdatae; folia exstipulata, alterna, 
in parte superior© approximate, oblanceolatu, obtusa vel vix acuta, 5-16 cm. x 1-5 
cm., sensim ungimtata ad baeom sessilem 2-5 mm. latum, plana, tenuiter coriacea, 
subter parum pallidiom; laminae punctis peilucldis multisstrnis parvlssimis; 
nervus primus purpureus in vivo, supra prominena et praesertim prope basem, 
vix praesertim sublet; nervl secundarii angulum 45° cum nervo prhno efflclentes; 
nervi ultimi numeroaiores ad marginalia; margines parum craasi; Inflorescentia 
primo pseudo-terminala, floribus emergentlbus singulis in gemtnarum bractearum 
approximatarum axilibus, tandem post rami Incrementum pseudo-vevticiUata ; 
alHbastrl ovato-globosi; fiores in pedicellis 2-4 cm. longis sub-validis 1*5 mm. 
craasis, dioecis? vel Acres starnlnales cum paucis cat-polite; calyx disepalus; sepala 
concava, orbiculata, 5-7 mm. diam., alba, petala clrcumdata; petala 2, raro 3* 
ovata, obtusa, angustata ad baaem, 10-12 mm. x 3-4 mm., alba; stamina numerosa, 
interiora primo m&turescentla, receptaculo subhem isphaerico inserts; fUamenta 
valida, parum compressa, 2-6 nun. longa, interius longiorum; anthera lata, brevta 
flsaurts longitudinal!# dehiscentia; carpella 2-8, disiuncta, ovata, circa 2x1 mm, 
tn floribus, brevissime stipitata. atigraate sessile linear© tntrorso et rostro parvia- 
simo excentrico; fructus carnosua bucculis disiunctis, 2-8 plerumdue 2-4, fuscis 
nigro-purpureta, obiongis-globosis, 10-15 m x 8-12 mm. maturis, atipitatis; stipes 



1-3 mm, longus; aemines rnulta (circa 10) nigra, disciformia, parum rugosa, 
embryone promlnente flexato. Mt. Royal Ranges habitat 



Barrington Tops: b. Fraser and J. Vickery, May, 1936 (Type), Nov., 1936, 
7/1/1934; B. Veech, 20/11/1931; J. Hopson, Jan., 1924; h. Harrison, Jan., 1926; 
J. L. Boorman, Dec., 1915, 

Glabrous, aromatic shrub, 1-2 m. high; branches terete, slightly glaucous, dull 
purplish coloured when young, smooth, or slightly rough when dry; terminal leaf- 
buds enclosed in caducous, purplish, narrow ovate-acuminate scales, about 10-16 
mm. long; leaves exatipulate, alternate, the lower ones distant, the upper ones 
approximate, oblanceoiate, obtuse or scarcely acute, 6-16 cm. long by 1-6 cm, wide, 
tapering towards the sessile, 2-6 mm. wide base, flat, thinly coriaceous, very 
slightly paler underneath; lamina with very numerous, very small, pellucid dots; 
midrib purple-coloured when fresh, prominent and protruding on the upper surface, 
especially near the base, scarcely protruding on the lower surface, the secondary 
veins making an angle of 46° with the midrib, the finer veins more numerous 
towards the margins; margins very slightly thickened; inflorescence at first pseudo- 
terminal, the flowers arising singly in the axils of the closely-spaced bud-scales, 



then by further growth of the shoot the inflorescence becomes pseudo-verticillate; 
flower buds ovate globose; flowers dioecious? or the gtamlnate flowers bearing few 
carpels, on moderately stout pedicels 2-4 cm. long x 1*5 mm. thick; female flowers 
not seen; calyx of 2 concave sepals enclosing the petals, the sepals orbicular, about 
6-7 mm. diameter, white; petals 2, rarely 3, ovate, obtuse, slightly narrowed at the 
base, 10-12 mm. x 3-4 mm., white; stamens numerous, inserted on the sub* 
hemispherical receptacle, the inner ones ripening first; filaments stout, slightly 
compressed, 2-6 mm. long, those of the inner stamens the longest; anthers broad, 
short, opening by lateral, longitudinal slits; carpels 2-8, free, about 2 mm. y 1 mm., 
ovate* very shortly stipltate, with a sessile, linear, introrse stigma, and a very 
small excentrle beak; fruit succulent, of 2-8, usually 3-4* free berries, deep 
blackish-purple in colour, oblong globose, about 10-15 mm. x 8-12 mm. at maturity, 
each carpel shortly stipltate, the stipe 1-3 mm. long. 

So far this species has been found only in a restricted area on the Mt. Royal 
Ranges in the vicinity of the Barrington Tops, where it occurs abundantly at an 
altitude of about 4,600 feet, in a Euvalyptua eoriacea-Poa varspitofm association. 
It can be readily distinguished by its large oblunceolate leaves with purplish 
midrib, and its large dark purple fruit consisting usually of several carpels, which 
hang in handsome clusters. 

Dkimys stipitata, n. sp. Text-fig. 2. 

Prutex vel raro parum arborescens, glabev, 1-2-5 in. aitus; rami teretes, 
aliquaninlt glauci, hebetes-purpurelli iuvenes; gemmae foliorum terminates in 
bracteis eaducis purpurellls ovatls acutis circa 6-12 mm. longis circumdatae; folia 
exatipuiata, nlterna, in parte superior? approximate, sessila vel subseBslla, laneeo- 
lata, acuta, 5-13 cm. x 0*7-2 cm., plana, parum pallida subter in slcco, reticulata; 
laminae punctls pellucidis muHlcusimis parvisslmis, saepe non cernandis per 
textum foliorum; nervus primus parum prominens utrinque prope basem; nervi 
secundarii obliquiBstmi, anguluni acutum cum nervo primo efflcientes; Inflores- 
centift primo pseudo-tei-minalis, floribus eraergentibus singulis in axilibus 
bracteai'um gemmarum approximatarum, tandem post incrementum rami pseudo- 
vertlcillata; flores in pedicellis aliquantis gracilibus circa 1-6-2 cm. longis vel ad 
2-4 cm. posthac producentibus, dioeciae? vel flores staminales cum paucis 
carpellis; calyx disepalus; sepula concava, late ovata, sub-acuta, circa 
6 mm. x 4 mm„ alba, petala circumdata; petala 2, ovata, angustata ad basem, 
obtusa, circa 5-6 mm. x 1*5 mm., alba; stamina numerosa, lnterlora primo matures- 
centia; filaments aliquanta valida compressa, 1-5 mm. longa, interiosa longisslma; 
anthera lata, brevibus flssuris longltudinalibus dehiscentia; earpella 2-8, disluncta* 
longe stipitata, stlgmate sessile lineare introrso; fructns eamosus, 2-8 bacculls 
apocarpis stipitatls; stipes gracilis, 4-8 mm, longus; fructus maturua non viaus; 
fructus luvenior circa 6 mm. x 4 mm., 12-16 seminlbus 2 mm. diarn. disclformlbus 
embryone prominente flexato, Declivitatea orientes N.S.W. septentrlonalta habitat. 
(Synonym; D, aromafica var. pedunculata Maiden, Agric. Gaz. V.S.W., v, 1894, 600.) 

Guy Fawkes, J. H. Maiden, Feb., 1896 (Type) ; Jeogla, L. Fraser and J. Vickery, 
24/1/34; Dorrigo State Forest, C. T. White, 7672, 4/10/1930; Upper Hastings River, 
J. H. Maiden, Nov., 1897; Walcha, J. F. Campbell, Nov., 1899; Backwater (without 
flower or fruit), Rev. E. N. McKie, 29/9/1932; Clarence River, Wilcox, No. 1875; 
Hastings River, Dr. Beckler, 

Tall, glabrous shrub, or rarely somewhat arborescent, 1-2*5 m, high; branches 
terete, slightly glaucous and dull purplish when young; terminal leaf-buds enclosed 
in caducous, ovate, acute, purplish scales, about 5-12 mm. long; leaves exStipulate, 



alternate, the upper ones rather approximate, sessile or subsessile, lanceolate, acute, 
5-13 cm. long by 0*7-2 cm, broad, flat, slightly paler underneath when dry, net- 
veined, the midrib slightly protruding on each side near the base, the secondary 
veins very oblique, making an acute angle with the midrib; pellucid dots very 



Text-fig. 2. — DHtnyfi stipUata, with immature fruf 

small, numerous, often invisible owing to the texture of the leaf; inflorescence at 
first pseudo-terminal, the flowers arising singly in the axils of the closely-spaced 
bud-scales, then by further growth of the shoot the inflorescence becomes pseudo- 
verticillate; flowers on rather slender pedicels about 1-5-2 cm. long which elongate 
to 2-4 cm. after flowering, dioecious? or the staminate flowers bearing few carpels; 
calyx of 2 concave, broadly ovate, subacute, white sepals about 6 mm. / 4 mm., 
enclosing the petals; petals 2, ovate, narrowed t the base, obtuse, 5-6 mm. x 1*5 
mm., white; stamens numerous, the inner oi a ripening first; filaments fairly 
stout, compressed, 1-6 mm. long, those of the ner stamens the longest; anthers 
broad, short, opening by longitudinal slits; < rpels 2-8, free, stipitate, with a 
sessile linear introrse stigma; fruit succulent, ing of 2-8 free, oblong, 

stipitate berries, the stipe slender, 4-8 mm. long; mature fruits not seen; younger 
fruiting carpels about 6 mm. x 4 mm„ each with about 12-15 flat, discoid seeds, 
about 2 mm, diam,, with strongly curved embryos. 

In his description of /?. aromatic# van pedunculata Maiden states: “The umbels 
are not only not sessile, but the peduncles are half to 1$ inch long in my specimens, 
while the pedicels are short (half an inch). In both D . aromativa and /). diprtala 
the umbels are sessile and the pedicels are much longer than in my specimens.” 
From an examination of the specimens described by Maiden, it is evident that 
the above description is due to a misconception, the “peduncles” being the pedicels 
of the flowers comparable with those of the other species mentioned, and the 
"pedicels” the stipes of the numerous carpels, l have, therefore, considered it 
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inadvisable to make use of the varietal name peduncuhttu when raising this form 
to specific rank. 

This species is found at an altitude of about 2,000-4*000 feet* on the eastern 
slopes of the coastal range of northern New South Wales. It is characterized 
particularly by the long stipes of the carpels, especially when In fruit. 

Okimyn inwimda Druco, Bot. Soe. and Exch. Club, 1017. 

Synonyms: Tmmannia insipida R.Br.. in i)e Candolle's Hegni Vegetables 
Wysiema, 1, 1818, p. 445-6. — Tasmunnia dipetala U.Br., in De Candolle's Prod., 1, 
1824, p. 78. — l) rimy a dipet a la F.v.M., Plants Indigenous to the Colony of Victoria, 1, 
1860 -1864, p. 21; Bentham, FI. Aust„ 1, 1S63, p, 49; Malden & Betche, Census of 
N.S.W. Plants, 1916, p. 79. — Drimys ins i pitta Domin, Biblioth. Bot., lxxxix, 1925, 
p. 115. — Tan man nia monticola A. Rich., Sert. Astrolab., 1834, p. 50. 

In his description of T . monticola. Richard states that It differs from 
T. insipida in the more elongated leaves, more contracted at their base, and in 
the hermaphrodite flowers, disposed in a simple umbel at the ends of the branches. 
The staminate flowers of />. insipida, however, often show the presence of a carpel, 
and, when first formed, the flowers arising in the axils of the bud scales do appear 
to form a terminal umbel, but this appearance is altered when the terminal shoot 
continues its growth. A specimen in the National Herbarium collected by Fraser 
before 1833 is probably a cotype of T, monlifoU r, and does not differ from 
f). insipida. 


Pktmyh i.anceoi.ata Baill., Nat. Hist. PI., 1, 1871, p. 154. 

Synonyms: Winter an la laneeolata Poiret, Encycl., viii, 1808, p, 799-800. — 
Tasmannia aromatica R.Br. in De Candolle's Hegni Vegetabilis Systema, 1, 1818, 
p. 455, and De Candolle’s Prodromus, 1, 1824, p. 78. — Drimys aromatica F.v.M., 
Plants Indigenous to the Colony of Victoria, 1860-1862, p. 20-21; Bentham, FI. 
Aust., 1, 1863, p. 49; Maiden & Betche, Census of N.S.W. Plants, 1916, p. 79. 

White rania lanceolate Poir. and Tasmannia aromatica R.Br. have been regarded 
as synonyms by De Candolle (1824) and by Baillon (1871), and it is probable that 
these authors were able to compare the types. W. taneeolata was described from 
fruiting but not flowering material, and in certain respects the description is 

difficult to reconcile with T. aromatica R.Br., viz leaves opposite . . . petioles 

scarcely 6 lines long . . . flowers lateral and terminal, situated in the axils of 
the leaves and disposed in small simple clusters, almost umbels, scarcely longer 
than the petioles . . . fruit of small, globular, three-lobed berries, with the 
persistent calyx at their base. In other respects, however, the description appears 
to agree with T. aromatica. 

In addition, the locality of collection of Wvnterania lanceotata t namely, the 
coast of New Holland, makes it more than probable that the species concerned is 
identical with T. aromatica. 

D. tanceolata is found in Tasmania, where it apparently grows almost at dea- 
level, but in Victoria, and more especially in New South Wales, it is restricted to 
higher altitudes. It is a common constituent of the flora of the Australian Alps, 
extends along the eastern highlands of New South Wales at altitudes of 2,000-4,000 
feet, as at Clyde Mt. and on the Blue Mountains, and occurs at an altitude of about 
4,500 feet on the Barrington Tops, The specimens from the Australian Alps and 
Tasmania often have distinctly thicker, more coriaceous leaves than those from 
the Clyde Mt., Blue Mts., and Barrington Tops, but, as the specimens agree closely 
jp other respects, it is probable that the variation is flue merely to habitat factors, 



Drimys i.anckolata Druce var. pahvii-oua, n. var. 

Ab typo parvo lmbito, ram Is concresceutibus, folils approximate parvis, 
coriaceis, lanceolatis, vcl spathulatis, plevumque obtusis, 8-23 nun, x 2-5 nun., 
et floribus parviorlbus, petal is circa 2 mm. longis difftM-t. 

Localities: Upper Yarra, Victoria, J. Staer, April, 1911 (Type); (Mppslanri, 
C. French, 1895; Mt. Mueller near Mt. Baw Baw, Melvin, 1889; Mt. Wellington, 
Gippsland, Dr. Mueller, Nov., 1854; Summit of the Baw Baw Ranges 4-6,000 feet. 
Dr. Mueller. 

This variety differs from the type in its small habit, condensed branches, 
approximate, small, coriaceous, lanceolate or spathulate, usually obtuse leaves 
8-23 mm. long by 2-5 mm. wide, and small flowers with petals about 2 mm. long. 
It appears very distinct from typical D. lunceulatn, but as this species varies 
considerably in leaf size and texture according to the degree of exposure and low' 
temperature to which it is subjected, field observations would be necessary before 
if. could be decided whether this variety is worthy of specific rank. 

Imperfectly knoien specie. s. 

The following species were named apparently from material sent from Victoria 
by von Mueller. In each case the descriptions are very brief, except in regard to 
the anatomy. 1 have examined the Australian material of Drimys from the 
Melbourne National Herbarium, and can find no specimens which could be regarded 
as cotypes of these species, 

Drimys xerophila Parmentier, Hull. Me. France et He Up. xxvii, 1895, p. 225-226 
and 299-300. This species is probably synonymous with IK hnieeolala. 

Drimys Muelleri Parmentier, Hull. He. Fram e ct Help., xxvii, 1896, p. 227, 300. 
As Van Tieghem Uoum. tie Hot., xiv, 1900, p. 283 4) has pointed out, it is doubtful 
whether this species belongs to the genus Drimys, since it was described as 
showing vessels in the secondary wood, 

Drimys intermedia Parmentier, Hull. He. France et B< Iff., xxvii, 1895, p. 223, 
224. Tills species is probably synonymous with />. luneeohila. 

Key to the species of Drimys in Xrtr Mouth Wales. 

Leaves 1-8 cm. long; petals usually more than 2; fruit globose consisting of 
1 sessile carpel, bilobed, about 5 mm, diameter. 

Leaves 2-5-8 cm. mostly about 5 cm. Jong, usually more or less acute, 

lanceolate Drimys lanc.eolata. 

Leaves 1-2*5 cm. long, lanceolate or spathulate, usually obtuse 

Drimys laneeolata var. parvifolia. 

Leaves 8-20 cm, long, rarely less; petals usually 2; berries more or less oblong. 
Fruit consisting of 1 sessile cariiel, about. 12-16 min. long; blade distinctly 
truncate and slightly uurlculatc at the base; petioles 2-4 mm. long; small tree 

with lanceolate, acute or acuminate leaves, inhabiting brush forests 

Drimys insipUta. 

’ Fruit consisting of several carpels; blade not or scarcely truncate at the base, 
sessile or subsesstle. 

Carpels shortly stlpitate; leaves oblanceolate, broad, obtuse, the secondary 
veins forming an angle of about 45° with the midrib. . . Drimys purpurascem. 
Carpels on long stipes; leaves rather narrow lanceolate, acute, the secondary 
veins oblique, forming an acute angle with the midrib Drimys stipitata . 

Bttjjma Van Tieghem. 

The genus BuWa is distinguished from Drimys in having a small calyx which 
exposes the petals in bud, while in Drimys the calyx encloses the petals in bud. 
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It is further distinguished from the Australian species of Drlmyn by its inflores- 
cence, which is in the form of a terminal cluster of many-flowered cymes. 
(Hutchinson, fiew Hull., 1921, p. 189; Van Tieghem, Journ. dr Hot., xiv, 1900, 
p. 293.) It is a small genus occurring in Lord Howe Island, New Caledonia, and 
New Guinea. 

BrztiUA Howka.na V. Tlegh., Journ. dr Hot., xiv, 1900, p. 293. 

Synonyms: I) rimy* Houruntt F.V.M., Fragm. Phytog. Austral., vii, 1869-1871, 
p. 17. — l)ri mys in.swfam Baill. of F.v.M., Fragm. Phytog. Austral., ix, 187&, p. 76. 

Van Tieghem (1900, p. 292) recognizes a second species of Hubbia from Lord 
Howe Island, viz., H. Miillrri V. Tlegh. This species was named apparently without 
flowers or fruit, and no description is given by Van Tieghem. It is not represented 
in the Sydney National Herbarium. 

In conclusion, I desire to thank Mr. It. M. Anderson, Botanist and Curator 
of the National Herbarium, Sydney, for his interest and assistance during the 
progress of the work. I wish also to acknowledge the courtesy of Mr. F, J. Rae, 
Director of the Botanic Gardens, Melbourne, in allowing me to examine the 
Australian specimens of Drinrys contained in the Melbourne National Herbarium. 


EXPLANATION OF PLATE V. 
Hr buys purpumaccna. on the Barrington Tops Plateau. 



REVISION OF AUSTRALIAN LEPIDOPTERA. OECOPHORIDAE. 


By A. Jkkkkhih Turnkh, M.D., F.R.E.S. 
(Read 26th May, 1 


56. Gen. Ihchnomokpha, n.g. narrow.) 

I eubBtitute this name for I&chnophanex , which is preoccupied. 

63. Gen. Ecdrepta, n.g. (Wpeirroj, picked out.) 

I substitute this name for Ecerita , which is preoccupied. 

65, Gen. Mkkmeristih Meyr, 

Exot. Micro., t, p. 298, 

Tongue present. Palpi with second joint not reaching base of 
somewhat thickened with appressed scales, terminal joint nearly as long 
slender, acute. Antennae with basal pecten, dilations in male long, 
with 2 and 3 separate, 7 and 8 coincident. Hind wings elongate-ovate; 
normal. 

527, ^spodiaea Meyr., Exot . Micro., i, p. 298 (Tasmania). 

66. Gen. Antidxc 
Pkoc. Linn. Soc. N.S.W., 1883, p. 382. Latom 
Coleoptera, 1842). 

Tongue present. Palpi much exceeding base of antennae, 21 times length of 
face, moderately thickened with scales, which are slightly rough anteriorly, 
terminal joint about two-thirds, slender. Antennae with basal pecten; in male 
moderately ciliated. Abdomen stout; terminal segments broadened by small 
lateral scale-tufts. Forewlngs narrow; 7 to apex. Hindwings us broad as fore- 
wings; neuration normal, 

I have satisfied myself that 7 of forewings runs usually to apex, though 
sometimes slightly beneath. The peculiar abdomen sufficiently distinguishes the 
genus from Eulechria. 

Three species: 528. piltpes Butl,, Awn. Mag. Nat. Hist. (5), ix, p. 102 (Warwick, 
Q., to Melbourne) ~ criomorpha Meyr., P.L.S.N.S.W., 1883, p. 382, — 529. p.veurfo- 
muiyha, n. sp. (Castlemaine) .—530. barysoma Meyr., P.L.S.N.S.W., 1883, p. 382 
(Deloraine, Tas.), 

629. Antidica psEimoMOKPHA, n. sp. ( ^ei*5optop0ot, of deceptive appearance.) 

23-26 mm. Head and thorax ochreous-grey-whitish, Palpi fuscous. 
Antennae grey; in male evenly ciliated, dilations scarcely 1. Abdomen grey. 
Legs fuscous. Forewings narrow, costa slightly arched, apex pointed, termen 
very obliQue; brown-whitish; a fuscous subcostal streak from base to apex, 
becoming broader towards apex; cilia pale grey, Hindwings and cilia grey. 

Very similar to A. pilipes, which is smaller, has whiter forewings, and whose 
antennal dilations are 1J and arranged in tufts. 

Victoria: Castlemaine in February and March (Dr, W. E. Drake); three 
specimens, 

•Continued from These PnoCKBOiNas, 1986, p. 317. 
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67, Gen. Euleciikia Meyr. 

Pboc. Linn. Sog. N.S.W., 1882, p. 508. 

Tongue present. Palpi recurved, ascending; second joint thickened with 
smoothly oppressed scales, sometimes slightly rough anteriorly, or with some 
loose scales towards apex, sometimes not reaching, but usually reaching, base of 
antennae, sometimes much exceeding this and 2 or 3 times length of face; 
terminal joint usually shorter, but sometimes as long as second (1 to 1), slender, 
acute. Antennae with basal pecten; dilations of male short, moderate, or long. 
Thorax not crested. Forewings with 7 to apex, or occasionally (in the same 
species) just beneath apex. Hindw'ings elongate-oval; 3 and 4 usually connate, 
rarely separate or stalked, 5 usually from middle of cell, but sometimes slightly 
curved and approximated to 4 at origin. 

Type, Fj. cjcanimix Meyr. The species are abundant throughout Australia and 
Tasmania, with a few stragglers elsewhere, one in New Zealand, a few in the 
Archipelago and India, and one in South Africa. This very large genus shows 
considerable diversity of structure, especially in the length of the second and 
third joints of the palpi. Unfortunately it has not proved possible to make use 
of these for generic subdivision. The species are mostly of cryptic coloration and 
many are extremely similar, so that their discrimination needs careful study, 
including such structural points as the relative lengths of the joints of the palpi 
and of the antennal dilations. 

Within the genus are contained two large and several smaller groups of 
species. The largest group is characterized by the presence of five or more discal 
dots arranged in an irregular oval (foedatclla. siccella, etc.); the next (convictella, 
etc.) by three discal dots only. It is not certain that these two groups are really 
monophyletic; where their markings are distinct there is no difficulty in separating 
them; but in both groups there are unicolorous species, not so easily placed. If we 
endeavour to divide the genus on characters derived from the palpi, we cut across 
both groups. The resulting assemblages are certainly artificial, and not even 
helpful in the determination of species. 

EuU'Chria gives origin to various other smaller genera, of which Macronemata, 
distinguished only by its lanceolate hindwings, is the largest. Eulechria and 
Philobota are very closely allied, the only distinguishing point being the termina- 
tion of vein 7 of the forewing in the apex or termen. In most instances this is 
easy to determine. In some species with rounded apices to the forewings the exact 
position of the ‘‘anatomical apex" (These Proceedings, 1935, p. 1) is hard to fix. 
When, as occasionally happens, vein 7 in the same species varies between this 
apex and a point very shortly beneath, that species should, in my opinion, be 
referred to Eulechria and not to Philobota . 

Three hundred and sixty-two species. 

531. Eui.ecjiria XANTiioBTfcPUANA Meyr., P.L.S.N.S.W., 1887, 952 (Toowoomba to 

Melbourne. Ml. Kosciusko, Mt. Lofty). 

532. EtTi.EcinuA mktabapta Meyr., Exot. Micro., i, 164 (Cairns, Atherton, Innisfail). 

533. Exti.ec iir) a mono 2 ona Meyr., P.L.S.N.S.W., 1888, 1682 (Perth, Waroona, York, 

W.A.). 

534. Etteechria HEUODOUA Meyr., Ibid., 1887, 948 (Geraldton, W.A.L 

635. EtiuccHKiA hymenaea Meyr., Tr.RM.&,Aust., 1902, 149 (Duaringa, Warwick, 
Charlevllle). 

536. Ecwcchkia xanthophyixa, n. sp. (fa^o^iAXo?, yellow-winged.) 

14 mm. Head yellow. Palpi witb second joint just reaching base of 
antennae, terminal joint three-fourths; yellow. Antennae fuscous; dilations in. 
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male 1. Thorax fuscous. Abdomen fuscous; beneath pale yellow. Legs fuscous; 
posterior pair yellow". Forewings elongate, costa gently arched, apex rounded, 
ter men obliquely rounded; yellow; costal edge fuscous in basal fourth; a moderate 
fuscous terminal band, paler posteriorly; cilia whitish, on tornus fuscous. Hind- 
wings and cilia grey. 

Smaller than fl. matavoptera, the antennal ciliations shorter (in mulacoptera 
2), palpi wholly yellow, and thorax wholly fuscous. 

Queensland: Coolungatta in April: one specimen. 

537. Eulechria m a la t iopt Kit a Meyr., P.L.S.N.S. W., 1887, 948 (Stradbroke Is., and 

Stanthorpe to Melbourne, Pt. Lincoln). 

538. EulecHkia xi thofhylla, n. sp. ( Zov0o<pv\\os , tawny-winged.) 

$. 16 mm. Head pale yellow. Palpi with second Joint reaching base of 

antennae, terminal joint three-fourths; pale yellow, terminal joint and base of 
external surface of second joint fuscous. Antennae fuscous. Thorax fuscous. 
Abdomen fuscous; apices of terminal segments whitish; underside yellowish. Legs 
fuscouB; posterior pair pale yellow. Forewings elongate, costa gently arched, 
apex rounded, termen obliquely rounded; ochreous-yellow tinged with brown; a 
dark fuscous distal dot at two-thirds, connected by a fuscous suffusion with 
tornus; cilia yellowish, on tornus fuscous. Hindwings grey; cilia grey, on apex 
whitish-yellow. 

New South Wales: Mittagong in January; one specimen. 

539. Euleciihia monosiula, n. sp. (fu>po<nn\os, one-spotted.) 

cf, $. 21-23 mm. Head and thorax ochreous-yellow. Palpi with second joint 

reaching base of antennae, terminal joint three-fifths; ochreous-yellow, outer 
surface of second joint except apex and apex of terminal joint fuscous. Antennae 
fuscous; ciliations in male 1, Abdomen brownish-fuscous; apices of segments pule 
grey; tuft ochreous. Forewings suboval, costa gently arched, apex rounded, termen 
obliquely rounded; ochreous-yellow; costal edge dark fuscous towards base; a 
short inwardly oblique dark fuscous mark from costa at four-fifths; cilia ochreous 
yellow. Hindwings grey; cilia ochreous-grey. 

Queensland: Toowoomba in November; four specimens received from Mr. 
W. B. Barnard, who has the type. 

540. Eulechria eurycnbca, n. sp. ( « tfpvjrmof t broadly pale yellow.) 

cJ. 20-23 mm. Head ochreous. Palpi with second joint exceeding base of 
antennae, terminal joint three-fifths; dark fuscous, terminal joint whitish except 
in front. Antennae fuscous; ciliations in male 3. Thorax dark fuscous. Abdomen 
fuscous; tuft ochreous. Legs fuscous. Forewings rather narrow, slightly dilated, 
costa straight except towards base and apex, apex rounded, termen obliquely 
rounded; pale yellow; a narrow blackish basal fascia prolonged sometimes along 
costa to one-fifth; a broad grey terminal band; an apical grey blotch; cilia grey 
on apical half of termen, pale yellow on tornal half, on tornus with bases blackish. 
Hindwings pale yellow; a small fuscous basal patch; a grey band around apex; 
cilia pale yellow. 

Victoria: Day trap near Sea Lake in September; two specimens received from 
Mr. Geo, Lyell, who has the type. 

641. Evi.echrja phakjna Turn., Tr.RMA.Aust., 1896, 14 (Brisbane, Toowoomba), 

642. Eulechria axterasta Turn., F.L.S.N.S.W., 1916, 367 (Tweed Heads, 

Toowoomba, Bunya Mts„ Stanthorpe). 

543. Eulechria ouhvilinka Turn., Tr*R.8M.Awtt. f 1896, 12 (Atherton, Rockhamp- 
ton to Tweed Heads), 
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644. Evleciiria diploci.icthma Turn., P.L.S.N.S.W., 1916, 358 (Mt. Tambourine, 
Macpherson Range). 

545. fEurKCHRiA EPiPiniAGM A Meyr., ibid., 1887, 954 (Quorn, S.A.). 

540, Eulkohria platyrrhabda. n. sp. (reXaTop^apSoi;, broadly barred.) 

9, 16 mm. Head white. Palpi with second Joint reaching base of antennae, 
expanded towards apex, terminal joint three-fourths; white, base of second joint 
fuscous. Antennae fuscous. Thorax white; lateral and posterior margins broadly 
fuscous. Abdomen grey; tuft pale ochreous. Legs fuscous with whitish rings; 
posterior pair whitiah-ochreous. Forewings narrow, costa gently arched, apex 
pointed, termen oblique; white with dark fuscous markings; a narrow basal 
fascia; a broad transverse fascia before middle, expanded on costa and more 
strongly so on dorsum; a third fascia from costa before apex inwards, bent in 
disc at a right angle, ending on tornus moderately broad, its angle connected by a 
narrow stria with coBta; an elongate spot on termen; cilia fuscous, on apex white, 
apices ochreous-whitish, on tornus wholly fuscous. Hind wings elongate-ovate; 

5 from middle; grey; cilia grey. 

Not unlike E. ftchalidota, but that species has no basal fascia in the forewings 
and the thorax is white posteriorly. 

Queensland: Westwood in October; one specimen received from Mr. G. M. 
Goldfinch, who has the type. 

547. Eulkchkia schaudota Meyr., P.L.S.N.8.W., 1887, 955 (- dichroa Low., 
Tr.RM.R.Aust., 1894, 95) (Townsville, Rockhampton, Duaringa). 

648. Etjlechbia kpicausta Meyr., P.L.S.N.S.W., 1882, 525 (Tweed Heads, 
Toowoomba, Stanthorpe, Milmerran). 

549. Eulechria triferki.la Wlk., xxix, 684; Meyr., P.L.S.N.S.W., 1882, 523 (Yeppoon 
to Melbourne). 

650. Eitlkchbja tropica Meyr,, P.L.S.N.S. W\, 1887, 955 (Darwin, Thursday Is., to 
Brisbane, New Guinea). 

551. Eu CECUM a nephobola, n, sp. ( ^opoXot, clouded.) 

c?. 9. 18-20 mm. Head white. Palpi with second joint reaching base of 

antennae, terminal joint three-fifths; fuscous, apex of second joint and terminal 
joint except apex whitish. Antennae fuscous; ciliations in male two-thirds. 
Thorax fuscous, with an anterior, sometimes also a posterior, spot. Abdomen 
fuscous; tuft ochreous-whitish. Legs fuscous; posterior pair ochreous-whitish. 
Forewings moderate, costa rather strongly arched, apex round-pointed, termen 
obliquely rounded; white with more or less patchy fuscous Irroration; markings 
fuscous; a straight narrow fascia from one-third costa to two-fifths dorsum, variably 
developed, sometimes not reaching costa, sometimes dilated on dorsum, and some- 
times also on costa, a dot beneath costa at two-fifths, and another above dorsum 
at three-fifths, but these may either be distinct, minute or obsolete; a second 
fascia from two-thirds costa to tornus; a large costal spot near apex, giving rise 
to a fine, sometimes interrupted, line to tornus; cilia whitish with an obscure 
antemedian fuscous line. Hindwings with 5 from middle of cell; pale grey; cilia 
pale grey. 

Queensland; Southport in December, New South Wales: Tweed Heads and 
Brunswick Heads in December and January. Six specimens. 

562. EtruscHBiA ombropbh Low., TrM>8A.Au8t.> 1897, 56 (Rockhampton, Miles), 

563. Eulechru chrysomochla, n. sp. (xpiw/tioxXof, golden-barred.) 

<J, $. 16-18 mm. Head white. Palpi with second joint reaching base of 
antennae, terminal joint four-fifths; white, basal half of second joint and anterior 
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edge of terminal joint brown. Antennae fuscous; dilations in male two-thirds. 
Thorax golden-brown. Abdomen brown. Legs brown; posterior pair whitish- 
ochreous. Forewings moderate, not dilated, costa gently arched, apex rounded, 
termcn rounded, slightly oblique; white with golden-brown markings; a basal 
costal spot; a moderate fascia from one-fourth costa to one-third dorsum, dilated on 
dorsum; a similar fascia from three-fourths costa to tornus, dilated on costa; a 
narrower terminal fascia; cilia golden-brown, apices whitish. Hindwings with 5 
from middle of cell; pale grey; cilia pale grey. 

Allied to K. ombrodes and E. Kurygramma, Distinguished from the latter by 
the golden-brown colour of markings and by the postmedian and terminal fasciae 
not being confluent. 

Queensland: Chinchilla in October; Miles in November; Roma in September; 
five specimens, 

554. Eiu.echrja kuryohamma Turn., P.L.S.N.S.W., 1916, 359 (Atherton). 

555. Euuechhia pej.btf.ria, n. sp. ( ntiarrjptos , persuasive.) 

20 mm. Head white. Palpi with second joint reaching base of antennae 
(terminal joint missing); white, base of second joint fuscous. Antennae grey; 
ciliations in male two-thirds. Thorax white; anterior edge and a posterior spot 
fuscous. Abdomen ochreous-whltlsh. Legs ochreous-whitish ; anterior pair 
fuscous. Forewlngs moderate, not dilated, costa moderately arched, apex round- 
pointed, termen obliquely rounded; white; markings brown, clearly defined; a 
curved sub-basal fascia; a narrow fascia from one-flfth costa to one-third dorsum, 
strongly dilated on dorsum; a discal dot beneath one-third costa, and a second 
in middle above fold; a third rather broader fascia from beyond three-fifths costa 
to tornus, interrupted beneath costa; an lnw T ardly oblique streak from costa before 
apex, angled in disc and continued as a curved line to tornus; cilia white, on 
tornus brown. Hindwings with 5 from middle of cell; whltish-ochreous-grey; cilia 
concolorous. 

Queensland: Adavale in May; one specimen. 

556. EtmKcnniA cohmobticha, n. sp. ( /coa>oaTt*os, prettily lined.) 

c?. 19 mm. Head white. Palpi with second joint reaching base of antennae, 
terminal joint three-fourths; white. Antennae grey; ciliations in male 2ft. Thorax 
white; anterior edge fuscous. Abdomen pale ochreous-grey. Legs white; tarsi 
fuscous; anterior pair fuscous. Forewings rather narrow, costa slightly arched, 
apex rounded, termen obliquely rounded; white, markings brownish-fuscous; a 
small basal fascia with rounded edge, more developed towards costa; a narrow 
fascia from one-third costa to one-third dorsum, slightly outwardly curved, dilated 
on costa; a discal spot at two-thirds; a rounded apical blotch, partly whitish-grey, 
almost touching discal spot, giving off a terminal line, from which proceeds a 
small process towards, but not reaching, discal spot; cilia ochreous-grey. Hind- 
wings with 5 from well below middle of cell (one-third) ; grey; cilia ochreous-grey. 

Queensland: Toowoomba In February; one specimen received from Mr. W. B. 
Barnard, 

557. Euucoiiria caj.otropha Meyr. t P.L.S.N.S.W., 1882, 536 (Brisbane and 

Toowoomba to Sydney). 

558. fEcaKOHBiA ackraea Meyr., ibid., 1883, 324 (Birchip, Petersburg, S.A.). 

559. Ectijechkia i.nucor hanks Meyi\, ibid., 1883, 320 (Pt. Lincoln), 

530. Eulechrm iren aka Meyr., ibid., 1887, 962 (Petersburg). 

661. tEuLKCJiftiA choi. erodes Meyr., ibid., 1886, 963 (Carnarvon, W.A.). 
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662. Euleohhia epibohca, n. sp, (en^oaicos, upon the grass.) 

$. 16-22 mm. Head and thorax white. Palpi with second joint reaching 
base of antennae, terminal Joint three-fourths; whitish, external surface of second 
joint except apex, and apex of terminal joint fuscous. Antennae grey, towards 
base whitish; eiliatlons in male slightly more than 1. Abdomen dark grey; apices 
of segments and tuft paler. Legs fuscous; posterior pair grey. Forewings elongate, 
narrow, costa gently arched, apex rounded, termen very oblique; white; base of 
costal edge fuscous; cilia white, Hindwings with termen gently rounded; 5 from 
middle of cell; dark grey, In female whitish-grey ; cilia whitish. 

Narrower winged than i£. Candida, the hindwings of male darker grey, and the 
antennal dilations rather longer (in Candida two-thirds), and, unlike that species, 
the female is smaller, with paler hindwings. 

Queensland: Toowoomba in September, October, and April; Bunya Mts. 
(3,500 feet) in February and March; fifteen specimens. 

563. Eulkcmirta Candida Turn., TrJt.S.&.Aust>, 1898, 206 (Brisbane, Toowoomba 

and Bunya Mts., to Armidale). 

564. Eulechria o movant a, n. sp. (w^ira<7Tov, with peppered shoulders.) 

22-26 mm. $>. 28-30 mm. Head whitish, more or less ochreous-tlnged. 
Palpi with second Joint reaching base of antennae, terminal joint three-fifths to 
three-fourths; ochreous-whitish. Antennae whitish; dilations in male 3. Thorax 
ochreous-whitish; usually some fuscous or blackish scales at base of tegulae. 
Abdomen ochreous-grey-whitish, bases of segments darker. Legs fuscous; posterior 
pair ochreous-grey-whitish. Forewings moderately broad, not dilated, costa gently 
arched, apex round-pointed, termen obliquely rounded; ochreous-whitish; costal 
edge towards base blackish; cilia ochreous-whitish. Hindwings with 5 from 
middle; pale grey; cilia whitish. 

Extremely like E. pallidclla , but the head is more ochreous, antennal dilations 
much longer and females rather larger than males. 

Queensland: Toowoomba in April; Stanthorpe in May; National Park (2,000 
feet in open forest) in February; eleven specimens. An autumnal species. 

665. Eulechria pa let delta Meyr. ( P.L.S.N.S.W., 1882, 519. 

J*. 19 -23 mm. 17-22 mm. Antennal dliations In male 2. Dlscal dots never 
present in fore wings. Females narrower-winged and on the whole smaller than 
males. A species of the spring and earlier summer months. (Yeppoon to Tweed 
Heads, Toowoomba, Warwick, Stanthorpe.) 

566. tErLECHKiA monoda Low., TV.ft.&.S.A w,vf„ 1907, 115 (N.Q.). 

567. Eulkciirta m a i. moo la Meyr., Exot. Micro ., 1, 162 (Gisborne, Birchip). 

568. EtTLEoimiA neuritis Meyr., ibid., 1, 162 (Gisborne). 

669. Eulechria oirbhopepla Turn., P.L.S.N.S.W., 1916, 354 (Darwin), 

670. EruccimrA nipjioukamma Turn., ibid., 1916, 354 (Glen Innes). 

571. tEiTT.ECHHiA keuoooma Meyr., ibid,, 1887, 948 (Duaringa). 

572. tEoLKcuRTA alopecihtth Meyr., ibid., 1888, 1666 (Melbourne). 

573. Eulkohhia synchro a Turn., ibid., 1916, 353 (Glen Innes). 

574. tEtTLECHHiA homotklkh Meyr., ibid., 1887, 947 (Duaringa). 

576. Euleohkia concolok Turn., TrMM.N.Aust., 1898, 206 (- aphanospila Turn., 
P.L.S.N.S.W., 1916, 353) (Warwick, Stanthorpe, Glen Innes, Bathurst). 
Palpi with second joint exceeding base of antennae, slender, but slightly 
expanded with loose scales towards apex; terminal joint one-half. Antennal 
dilations of male two-thirds. 

676. Eulecheia homophanes, n. sp. (&po<f>*irris t uniform.) 

<J. 26 mm. Head, thorax, abdomen, and legs pale brown. Palpi with second 
joint exceeding base of antennae, rather stout and smooth-scaled throughout; 
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terminal joint three-fourths; brown. Antennae grey; clliations of male one-half. 
Forewings elongate-oval, coeta strongly arched, apex rounded, termen very 
obliquely rounded; pale brown; cilia pale brown. Hindwings and cilia grey. 

Larger than K. con color, from which it may be distinguished by the different 
palpi. 

Victoria: Gisborne; one specimen received from Mr. Geo. Lyell. 

577. Eulkchria himiuk, n. sp. (aimitis, like.) 

cf. 15 mm. Head and thorax brown. Palpi with second joint reaching base 
of antennae, terminal joint three-fourths; brown. Antennae brown; clliations in 
male 2J. Abdomen brown. Legs brown; posterior pair ochrcous-whitish. Fore- 
wings elongate, rather narrow, costa gently arched, apex round-pointed, termen 
nearly straight, oblique; pale brown; cilia pale brown. Hindwings with 5 from 
middle of ceil; dark brown; cilia brown. 

Extremely similar to E. concolor , distinct by the longer antennal clliations 
(in concolor less than 1). 

North Queensland: Stannary Hills near Herberton; one specimen received 
from Dr. T. Bancroft. 

678 . Eulkchria iiomoimi yi.a, n. sp. ( dgo<£uAos, akin.) 

cf. 24 mm. Head and thorax greyish-brown. Palpi with second joint exceeding 
base of antennae, slender, but slightly thickened and roughened anteriorly towards 
apex, terminal joint one-half; fuscous, extreme apex of second joint whitish. 
Antennae grey; dilations in male 1. Abdomen fuscous-brown; apices of segments 
and tuft grey. Legs fuscous; posterior pair whitlsh-ochreous. Forewings elongate, 
costa moderately arched, apex pointed, termen very obliquely rounded; greyish- 
brown; stigmata scarcely perceptible, first diseal at one-third, plical beneath it, 
second discal at two-thirds, a dot above and between discals; cilia pale greyish- 
brown, on tornus grey. Hindwings and cilia fuscous. 

'Larger than iff. concolor, the hindwings darker, terminal joint of palpi shorter, 
and antennal clliations distinctly longer. E. homotclcs , which I have not seen, 
should be distinguishable by the whitish head and antennae. 

North Queensland: Ayr in June; one specimen. 

579. Eulkchria haplobtola, n. sp. (AirAoirroXG?, in simple robe.) 

cf. 26 mm. Head and thorax whitish-brown. Palpi with second joint 
exceeding base of antennae, terminal joint one-half; whitish-grey. Antennae 
whitish-grey; ciliations in male 1J. Abdomen ochreous-grey-whitish. Legs 
fuscous; posterior pair ochreous-grey-whitish. Forewings elongate, costa gently 
arched, tfpex round-pointed, termen very obliquely rounded: whitish-brown; cilia 
grey-whitish. Hindwings and cilia grey-whitish. 

Very like E, homophones, but paler, terminal joint of palpi shorter, and 
antennal ciliations much longer. 

New South Wales: Glen Innes in March; one specimen. 

580. Eulkchria pbrixantiia Turn., Tr.R.SM'Auat., 1S96, 24 (Brisbane, Toowoomba, 

Tweed Heads, Macpherson Eange). 

581. Eulkchria orphalanthks Meyr., P.L.S.N.S.W., 1887, 949 (Albany, W.A.). 

582. Eulkchria xiphkres Turn., Tr,RMM.AusL, 1896, 23 (Yeppoon to Macpherson 

Range). 

583. Eulkchria bcythropa Meyr., P.L.S.N.S.W., 1883, 339 (~ Uthodora Low., 

TrJiJIM.Aust., 1893, 178) (Caloundra to Tasmania, Mt. Lofty). 

584. Eulechria hlosyropes, n, sp. (0\o grim.) 

<f t $. 21-26 mm. Head, thorax, abdomen, and legs fuscous. Palpi with second 
joint exceeding base of antennae, terminal Joint three-fifths; fuscous. Antennae 
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fuscous; dilations in male X. Forewings elongate-oval, costa moderately arched, 
apex pointed, termen extremely oblique ; fuscous uniformly irrorated with grey- 
whitish, appearing dark grey; cilia fuscous, Hindwings elongate-ovate, rather 
narrow; apex pointed; grey; cilia grey. 

Very sombre but very distinct from any other species. 

Victoria: Kiata near Dimboola (C. Borch); seven specimens, 

585. Eiu.echkta her ioop a Low., P.L.S.N.S.W., 1915, 482 (Broken Hill). 

586. tEoLKOHftiA HYpKRoaroKA Meyr., ibid., 1887, 962 (York, Geraldton, W.A.). 

587. Eitlechuia chi,oiusi.xa Meyr., ibid., 1882, 526 (- byrsochra Meyr., Exot. Micro., 

i, 301) (Sydney, Bulli). 

588. Etxkchbia bemantica Turn., P.L.S.N.S.W., 1916, 358 (Mt. Tambourine, 

Maepherson Range). 

589. Eixecuiua o vp soMi ota , n. sp. (yv\poytKTos. chalky.) 

rf, 20 mm. Head white. Palpi with second joint reaching base of antennae, 
terminal joint three-fifths; white. Antennae whitish with blackish annulations; 
cillations in male 1. Thorax white; anterior edge narrowly fuscous. Abdomen 
grey; tuft whitish. Legs whitish; anterior pair fuscous. Forewings dilated, costa 
moderately arched, apex rounded, termen slightly rounded, slightly oblique, white 
with slight patchy fuscous suffusion; a fuscous spot on base of costa, and a larger 
spot slightly beyond; discal dots at one-third and before two-thirds with an 
additional dot between them, all small and obscure; plical slightly before first 
discal; a large fuscous spot, on four-fifths costa; a fuscous line from five-sixths 
costa, inwardly oblique, sharply angled and continued near termen to tornus; 
cilia grey-whitish. Hindwings and cilia white. 

North Queensland: Kuranda in October. Queensland: National Park (3,000 
feet) in November. Two specimens. 

590. Eulkohiua AJVOMOPHANE8 Turn., PM.tf.Tas., 1926, 144 (Mt. Wellington). 

591. Ettixchria I1ARR0PHANE8 Meyr., P.L.S.N.S.W., 1882, 532 (Stanthorpe to 

Melbourne. Tasmania), 

592. ErLKOimiA pokcimcixa Meyr., ibid., 1882, 531 (Sydney to Melbourne, Tasmania. 

Mt. Lofty). 

693. Eulechjua fbrvkhcens, n. sp. (fervescent, warm in colouring.) 

<?, $?, 18-21 mm. Head white. Palpi with second joint reaching base of 

antennae, terminal joint three-fifths; white with more or less patchy fuscous 
suffusion, external surface of terminal joint fuscous. Antennae fuscous. Thorax 
dark fuscous; outer edge and apex of tegulae white. Abdomen brownish-fuscous. 
Legs fuscous with whitish rings; posterior pair mostly whitish. Forewings narrow, 
suboblong, costa nearly straight, apex pointed, termen oblique; dark fuscous; 
markings white; a narrow costal and a broad median basal streak, both short; a 
broad transverse fascia just before middle, interrupted in middle; a triangular 
spot on three-fourths costa; a terminal line not reaching tornus; cilia white with 
some fuscous bars, apices grey, on tornus wholly grey. Hindwings ochreous- 
bronzy with slight fuscous suffusion towards apex and termen; cilia grey. 

Queensland: Maryland, N.S.W., near Stanthorpe in November; Toowoomba in 
September; three specimens received from Mr. W. B. Barnard, who has the type, 
594, Ettleoiihia xkttoopelta Meyr., P.L.S.N.S.W., 1882, 630 (Stanthorpe to 

Mittagong). 

695. Eiixkchria ktkphanota, n. sp. (<rrt<£ay 0 Tot, crowned.) 

cf, 20-22 mm. Head white more or less tinged with brownish-ochreous, Palpi 
with second joint reaching base of antennae, terminal joint three-fifths; fuscous. 
Antennae fuscous; cillations in male one-half. Thorax fuscous with a central 
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grey-whitish spot. Abdomen fuscous. Legs fuscous; posterior pair grey. Fore- 
wings elongate, costa strongly arched, apex rounded, termen very oblique; fuscous 
with more or less patchy whitish suffusion; sometimes a basal whitish blotch 
not reaching costa; a dark fuscous costal streak from base to near middle; 
stigmata dark fuscous, first discal at one-fourth, plical shortly beyond, second discal 
at three-fifths, double, a dot between and above discals; second discal sometimes 
connected by dark suffusion with costa and tornus; sometimes a whitish costal 
spot at four-fifths; a terminal series of dark fuscous dots; cilia grey. Hindwings 
and cilia grey. 

Victoria: Moe in February; two specimens. 

596. fEuLECHBiA iirontomobpha Meyr„ P.L.S.N.S.W., 1882, 535 (Sydney). 

697 . Eulechria obtholoma, n. sp, (iSpfloXwgo j, straight-edged.) 

<J. 30 mm. Head and thorax grey-whitish. Palpi with second joint not quite 
reaching base of antennae, terminal joint one-half; pale grey. Antennae pale 
grey; dilutions in male 1. Abdomen ferruginous; apices of segments and tuft 
grey. Legs grey. Forewings elongate, rather narrow, costa straight from near 
base almost to apex, apex round-pointed, termen very oblique; grey-whitish; cilia 
grey-whitish. Hindwings with 5 from below middle; pale grey; cilia pale grey, on 
tornus and dorsum whitish, 

Queensland: Duuringa; one specimen received from Mr. W. B. Barnard. 

598. Euleciiria En ciirxsta, n. sp. ( 4 mxp ^ ros t anointed.) 

c£, 25-30 mm. Head and thorax ochreous-whltish; sides of face fuscous. 

Palpi with second joint much exceeding base of antennae, three times length of 
face, terminal joint three-fifths; fuscous, inner surface and apex of second joint 
and base of terminal joint whitish. Antennae grey, towards base whitish; dilations 
In male two-thirds. Abdomen grey. LegB fuscous; posterior pair, except tarsi, 
ochreous-whltish. Forewings elongate, slightly dilated, costa gently arched, apex 
round-pointed, termen very oblique; glossy whitish; costal edge blackish in basal 
fourth; cilia whitish. Hindwings with 5 from about middle; grey; cilia whitish. 

Considerably larger than E , leucophanes, the forewings less strongly dilated, 
the hindwings darker, and the antennal ciliations rather shorter. 

Western Australia: Kalamunda near Perth in December: six specimens 
received from Mr. W. B. Barnard, who has the type. 

699. Eulechria oxyptila, n. sp. (6iwrfKot, sharp-winged.) 

25-26 mm. Head and thorax ochreous-whltish. Palpi with second joint 
reaching base of antennae, terminal joint three-fifths; ochreous-whltish. Antennae 
grey, towards base ochreous-whltish; ciliations in male slightly more than 1. 
Abdomen ochreous-brown ; apices of segments and tuft grey-whitish. Leg s ochreous- 
w T hitish; anterior pair, except coxae, fuscous. Forewings elongate, costa slightly 
arched; apex pointed, termen very obliquely rounded; whitish; costa] edge near 
base fuscous; cilia whitish. Hindwings whitish-grey; cilia whitish. 

Best distinguished from E, epic An.? fa by the palpi. 

North Queensland: Stannary Hills near Herberton; two specimens received 
from Dr, T. Bancroft. 

600. Eueechria pbahophanes Turn., P.L.S.N.S.W., 19X6, 352 (Stanthorpe, Glen 

Innes, Ebor). 

601. Euijcchria calamaea Meyr., Ibid., 1883, 492 (Toowoomba. Bunya Mts., Glen 

Innes ) . 

602. Euerchria cretacka Meyr, f ibid., 1883, 491 (Murrurundl, Newcastle, Sydney, 

Mittagong). 

603. Eulechbja i>eu)CHoiwa Turn., Tr.RM.tf.Aust., 1917, 58 (Toowoomba). 
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604. tErLKcuRiA uu ik os a Meyr„ ttxot. Micro., i, 157 (Q.). 

605. Ellechria xyloptebklla Meyr., P.L.S.N.S.W., 1882, 543 (Brisbane to 

Melbourne. I-aunceston). 

606. Eulechmia KNCRATOUK8 Meyr., Kxot. Micro, li, 510 (KiUarney, Stanthorpe. 

Dorrigo. Gisborne). 

607. KrLKciiRiA mart [oh a, n, sp. (3ta<mxos, with a streak right through.) 

$. 22 mm. Head white. Palpi with second joint exceeding base of antennae, 
terminal joint 1; whitish, slight fuscous suffusion on outer surface of second 
joint, terminal Joint fuscous anteriorly. Antennae grey, becoming whitish towards 
base. Thorax white; some fuscous scales on tegulae. Abdomen whitish; median 
segments except apices grey. Legs whitish; anterior tibiae and tarsi fuscous. 
Forewings narrow, not dilated, costa slightly arched, apex obtusely pointed, termen 
very obliquely rounded; white; markings dark fuscous; a narrow streak from 
base nearly to apex just above middle, its median portion indistinctly double; a 
series of dots close to apical part of costa and termen; cilia white. Hindwings 
whitish-grey; cilia whitish. 

Queensland; Toowoomba in September; one specimen received from Mr. W. B. 
Barnard, who has the type. 

608. Ettlw'hkia TANYrtTicu a, ti . sp, ( rawarixos, long-streaked.) 

<J. $. 20-21 mm. Head and thorax pale grey. Palpi with second joint 

exceeding base of antennae, terminal joint three-fourths; whitish, an oblique ring 
on middle of second joint, and base and apex of terminal joint, dark fuscous. 
Antennae pale grey; dilations in male two-thirds. Abdomen brownish; apices of 
segments and tuft pale grey. Legs whitish-grey; anterior pair fuscous. Fore- 
wings elongate-oval, costa moderately arched, apex pointed, termen very obliquely 
rounded; whitish-grey; markings and some scattered scales brownish -fuscous; 
some denser irroration towards base; stigmata blackish, first discal at one-fourth, 
plic&l beneath it, second discal at middle, discals united by a dark streak, an 
additional dot between and above discals; ill-defined streaks in terminal area 
parallel to veins; a series of longitudinally elongate dots on termen and on costa 
before apex; cilia grey-whitish with some fuscous points. Hindwings grey; towards 
base whitish; cilia grey, on tornus and dorsum whitish. 

Queensland: National Park (3,000 feet) in October and November; Stanthorpe 
in October; four specimens received from Mr. W. B. Barnard. 

609. Eulechhia dys collet a, n. sp. ( dvtrKoWtjros, incongruous.) 

<J. 22 mm. Head brown-whitish sprinkled with fuscous. Palpi with second 
joint much exceeding base of antennae, thickened and rough anteriorly, terminal 
joint three-fourths; fuscous mixed with brown-whitish. Antennae fuscous; dila- 
tions in male 1. Thorax fuscous; tegulae partly brown. Abdomen brown-whitish. 
Begs fuscous with brown-whitish rings; posterior pair mostly brown-whitish, Fore- 
wings rather narrow, not dilated, costa slightly arched; apex rounded, termen 
obliquely rounded; pale brown; markings fuscous; a broad costal streak to one- 
fourth; a sub-basal dorsal blotch anteriorly rectangular, upper posterior angle 
with a short stout oblique process, which is really the first discal stigma; a 
triangular mark on costa before middle, Its apex formed by second discal; a 
suboblong blotch on costa before apex, giving off a line running to tornus close 
to termen; cilia brown, bases with obscure fuscous bars, apices grey. Hindwings 
pale grey; cilia ochreous-whitish. 

Western Australia: Collie in October; type in Coll. Lyell. 

610. Ettlechria ackrvata Meyr., Swot, Micro., i, 161 (Perth, Wavoona, W.A.). 
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511. Eulkchhia aerodkk Meyr., P.L.S.N.S.W., 1883, 321 (Bathurst, Gisborne, 
Tasmania). 

612. Eulkchhia lkptochokda Turn., ibid., 1916, 354 (Magnetic Is.). 

613. Eulkchhia antyoota Meyr,, Exot. Micro., i, 161 (Perth, Waroona, W.A.). 

614. Eulechria iiomoxksta Meyr., P.L.S.N.S.W., 1887, 965 (Guildford, Waroona, 

W.A.). 

615. f Eulechria iiomochalcha Meyr., ibid., 1887, 966 (York, W.A.). 

616. Eulechria uolopsara, n. sp. (AXo^apos, wholly grey.) 

cf, 20-22 mm. Head and thorax grey; in female tinged brownish. Palpi 
slender, in male with second joint exceeding base of antennae, terminal joint 
one-half, in female with second joint shorter, terminal joint three-fifths; grey. 
Antennae grey; dilations in male 1. Abdomen brownish-grey. Legs grey; 
posterior pair ochreous-whitlsh, Forewings elongate, narrow, costa gently arched, 
more strongly in female, apex pointed, termen extremely oblique; grey, in female 
brownish-tinged ; some scattered fuscous scales; stigmata obsolete or minute, first 
discal at one-third, plical beneath it, second discal at two-thirds, a dot beneath 
second discal; cilia grey. Hind wings and cilia grey. 

A very obscure species. The very narrow elongate forewings and comparatively 
short palpi should be noted. 

Queensland: Talwood in April; eight specimens received from Mr. W. B. 
Barnard, who has the type. 

617. Eulkciiria thkixcotir Meyr., P.L.S.N.S.W., 1887, 965 (Cunderdin, Geraldton, 

W. A. ) . 

618. tEvi.KOHHiA halmopeoa Meyr., ibid., 1887, 963 (Carnarvon, W.A.). 

619. Eulechria friokscenh Meyr., Exot. Micro., i, 160 (Mt. St. Bernard). 

C20. Eulechria pulvipkka, n. sp. (pnlvifcrua, powdered.) 

<?. 22 mm. $>, 25 mm. Head and thorax pale grey. Palpi with second joint 
exceeding base of antennae, terminal joint one-half; whitish-grey. Antennae grey; 
ciliatlons in male 3. Abdomen pale grey; bases of segments fuscous. Legs grey; 
posterior pair whitish-grey. Forewings very elongate and narrow, costa moderately 
arched, apex pointed, termen obliquely rounded; ochreous-whitlsh sprinkled with 
grey; an outwardly curved grey line from four-fifths costa to tornus; some grey 
terminal dots; cilia pale grey. Hindwings and cilia grey-whitish. 

Queensland: Southport in July; two specimens received from Mr. W. B. 
Barnard, who has the type. 

621. Eulkchhia leptochroma, n, sp. ( Xeirroxp ^ pos , lightly coloured.) 

?. 22 mm. Head and thorax whitish-grey. Palpi with second joint exceeding 
base of antennae, terminal joint four-fifths; whitish, outer surface of second Joint 
except base and apex fuscous. Antennae grey, near base whitish. Abdomen 
ochreous-grey-whltish. Legs whitish; anterior pair fuscous. Forewings narrow, 
costa gently arched, apex pointed, termen very obliquely rounded; whitish-grey 
faintly pinkish-tinged, sparsely sprinkled with fuscous; veins slenderly whitish; 
cilia whitish, bases faintly pinkish-tinged, Hindwings pale grey; cilia whitish. 

Queensland: Macpherson Range (2,500 feet in open forest) in November; one 
specimen. 

622. Eulkchhia juoata Meyr., Exot Micro., i, 161 (Kerang, V.). 

623. Eulechria semnostola Low., TrJt.8M.Auat., 1901, 90 (Broken Hill). 

624. EtrLKcnniA btyracista Meyr., Exot . Micro., ii, 370 (Hobart). 

625. Eulkchhia piiaeohceptra Meyr., P.L.S.N.S.W., 1887, 964 (Waroona, Geraldton, 

W.A.). 
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626. Eixechria oat.usckptha Meyr., ibid., 1887, 964 (Perth, York, Cunderdin, 

Gerald ton, W.A.). 

627. Eixechria OOHMOCKATK8 Meyr., ibid., 1888, 1615 (- daUettcem Meyr., Exot. 

jtficro., i, 130) (Atherton, Duaringa, Yeppoon, Tabulam, N.S.W.). 

628. Eixechria gyphociiroa, n. sp. (yv\J/oxpooi, chalky.) 

2- 21-22 mm. Head white. Palpi with second joint much exceeding base of 
antennae, 2J times length of face, terminal joint three-fourths; whitish, second 
joint ochreous-tinged externally. Antennae grey. Thorax blackish; a large 
posterior spot and bases of tegulae white. Abdomen brownish; apices of segments 
ochreous-whitish. Legs whitish; anterior pair pale greyish-brown. Forewings 
elongate-oval, costa moderately arched, apex round-pointed, termen obliquely 
rounded; white; markings brown; first discal obsolete, plical at one-third, second 
discal at two-thirds, connected by a coarse line with tornus; a tine interrupted 
line close to termen from costa before apex to tornus; cilia white. Hlndwings 
ochreous-grey-whitish; cilia whitish. 

Queensland: Talwood in November; five specimens received from Mr. W. B. 
Barnard, who has the type. 

629. Eulkcukia cyclopiirauma Meyr., P.L.S.N.S.W., 1888, 1581 (- holocycla Low., 

Tr.R.S.S.Auxt.* 1894, 98) (Toowoomba to Gisborne). 

630. Eulkchhia jxagjohticha Turn., P.L.S.N.S.W., 1916, 355 (“ ary y rode s Turn., 

Tr.R.SM.Aust., 1917, 100) (Brisbane). 

631. Eixechria instructa Meyr., Exot . Micro., ii, 370 (Dalby). 

632. Eixechria PYCXOOKAPHA Turn., P.L.S.N.S.W., 1916, 365 (Ebor). 

633. Eixechria variegata Meyr., ibid., 1882, 528 (Brisbane and Bunya Mts., to 

Gisborne and Sale). 

634. Eixechria hkmiphanes Meyr., ibid., 1882, 529 (Melbourne, Launceston). 

636. tEtXRcniUA amphii.ei:ca Low., TrJl.S.S.Aust., 1903, 222 (Birchip), 

636. Eixechria ei.akota Meyr., P.L.S.N.S.W., 1887, 957 (Perth, W.A.). 

637. Eixechria ca tape a Hr a Meyr., ibid., 1887, 967 (Denmark, Perth, W.A.). 

638. Eixechria piiaEOohokda. n. sp. ( <t>cuoxop6os, dark-streaked.) 

<$, 25 mm. Head white. Palpi with second joint reaching base of antennae, 
terminal joint two-thirds; white, external surface of second joint except apex 
fuscous. Antennae grey; ciliations in male 6. Thorax fuscous, with some central 
whitish suffusion. Abdomen grey. Legs fuscous; posterior pair whitish. Fore- 
wings somewhat dilated, costa slightly arched, apex pointed, termen very oblique; 
white; markings dark fuscous; a broad costal streak from base narrowing to a 
point at three-flfths; a dorsal streak from base, soon dilated to reach half across 
disc, reaching tornus, its upper edge curved and surmounted by two blackish dots, 
which are partly confluent with it; a double blackish dot at two-thirds with an 
outwardly oblique extension to tornus; a large apical blotch containing some small 
white marks on costa and termen; cilia fuscous. Hlndwings and cilia grey. 

Tasmania: Both well in March; one specimen received from Mr. W. B. Barnard. 

639. t Eulechbia ckphalochbyra Low., Tr.R.S.S.Aust., 1894, 95 (Duaringa). 

640. Eixechria CAIXIMKRI8 Meyr., P.L.S.N.S.W., 1887, 958 (Busselton, Perth, W.A.). 

641. Eixechria egregia, n. sp- (egregiwt, out of the common.) 

cf, 21-24 mm. Head and thorax fuscous with a few whitish scales. Palpi 
with second joint reaching base of antennae, terminal joint three-flfths; fuscous, 
second joint with lower and basal part of external surface white. Antennae 
fuscous, ciliations in male two-thirds. Abdomen whitish-ochreous; bases of 
segments on dorsum partly fuscous. Legs fuscous on dorsum, white beneath; 
posterior pair pale ochreous. Forewings subrectangular, costa strongly arched* 



apex rounded, termen moderately oblique; grey; a small fuscous basal patch; a 
dark fuscous costal streak from one-fourth to two-thirds, broadest In middle, 
diminishing gradually to each extremity; a broad suffused white streak beneath 
this throughout and continued to apex; a fine fuscous line from three-fourths 
costa cuts across this and is continued by a fine white line to tornus; stigmata 
fuscous, minute, first discal at one-third, plical obsolete, second discal at two-thirds; 
cilia grey with a darker sub-basal line. Hindwings and cilia grey. 

New South Wales: Cudgen, Tweed Heads, in October; two specimens received 
from Mr. W. B. Barnard, who has the type. 

642. tEtJLKCHRr/v wort nooks Meyr., Tr.ft.tf.tf.Auaf., 1902, 150 (Kewell, V.). 

643. Eulechria 0 ah bahra Turn., ibid., 1917, 98 (Atherton). 

644. Euubcuria scitvla Turn., ibid., 1917, 98 (Tabu lam, N.S.W.). 

645. tEtu.KCHHiA x a nth ocros BA Meyr., P.L.S.N.S.W., 1887, 959 (Oeraldton, W.A.). 

646. EuLKcmuA Tinoi'HOSSA Turn., Tr.ft.tf.fl.Aw.vf., 1917, 97 (Gympie to Tweed 

Heads, Stanthorpe), 

647. Eulechria TRAN8VERSKU.A Wlk., xxix, 763; Meyr., P.L.S.N.S.W., 1882, 527 

(Duaringa to Sydney). 

648. Eulechria prepodeh, n. sp. ( irptnwfys , seemly.) 

<?. 18-22 mm. Head white, ochreous-tinged. Palpi with second joint reaching 
base of antennae, terminal joint three-fourths; fuscous, extreme apex of second 
joint and base of terminal joint whitish. Antennae grey; dilations in male 1. 
Thorax ochreous-whitish; bases of tegulae dark fuscous. Abdomen grey; tuft 
whitish-ochreous. Legs fuscous; posterior pair whitish-ochreous. Forewlngs sub- 
oblong, costa slightly arched, apex rounded, termen very obliquely rounded; 
whitish, more or less ochreous-tinged; markings blackish; a narrow outwardly 
oblique fascia from base of costa to near base of dorsum, well defined and of 
uniform thickness; a costal streak from base to two-thirds; stigmata obsolete or 
represented by two dots placed transversely at two-thirds; a terminal series of 
dots more or less developed; cilia whitish. Hindwings grey; cilia grey-whitish. 

New South Wales: Brunswick Heads in January; two specimens received from 
Mr. W. B. Barnard. 

649. Eulechria parocrana, n. sp. ( irapoKpavos , with brown head.) 

<J, $. 22-26 mm. Head pale brown; centre of crown and face grey-whitish. 

Palpi with second joint reaching base of antennae, terminal joint four-fifths; 
fuscous, terminal joint and apex of second whitish. Antennae grey, basal joint 
fuscous; dilations in male 1. Thorax pale grey; anterior edge mostly fuscous. 
Abdomen pale grey; tuft ochreous-whitish. Legs fuscous with whitish rings; 
posterior pair mostly whitish-ochreous. Fore wings rather narrow, suboval; costa 
moderately arched, apex rounded, termen obliquely rounded; whitish-grey; 
markings fuscous; a large triangular spot on base of costa; another on midcosta; 
stigmata small, dark fuscous, first discal at one-fourth, plical beyond it; second 
discal beyond middle, a dot between and above discals touching apex of midcostal 
spot, a dot beneath second discal; a short inwardly oblique streak from four-fifths 
costa, soon angled and continued as a fine curved interrupted line to tornus; cilia 
grey-whitish with a darker median line. Hindwings whitish-grey ; cilia grey- 
whitish. 

Near E, trannwraclia, but with brownish head and without complete basal 
fascia. 

Queensland: Brisbane and Gympie in September, Bunya Mts. (3,500 feet) in 
November, New South Wales: Lismore in October. Eight specimens. 
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650 . Eulechria tranquili.a. n. ap. (tnuujuillus, calm, peaceful.) 

$?. 20-25 mm. Head white or grey-whitish. Palpi with second Joint 

reaching base of antennae, terminal joint three-fourths; grey-whitish; external 
surface of second joint except apex fuscous. Antennae fuscous; dilations in*male 
two-thirds. Thorax grey-whiti8h ; anterior edge and bases of tegulae fuscous. 
Abdomen grey, ferruginous-tinged ; apices of segments and tuft grey-whitish. Legs 
fuscous; posterior pair and dorsum of middle tibiae grey-whitish. Forewings 
rather narrow, not dilated, costa moderately arched, apex rounded, termen obliquely 
rounded; grey-whitish; markings and slight irroration fuscous; a very distinct 
basal fascia; first d is cal just before one-third, plical slightly beyond it, second 
discal before two-thirds, a dot midway between and above discals, another just 
beyond and above plical, a sixth beneath second discal, sometimes obliquely 
crescentic, sometimes confluent; usually a suffused median costal spot; a short 
inwardly oblique streak from costa before apex emitting a tine curved line to 
torn us; cilia whitish-grey. Hind wings elongate-ovate; grey; cilia pale grey. 

Near E. foedatellu, but with narrower forewings, sub-basal fascia entire, 
straight, and of even thickness, not wedge-shaped, no defined dark costal triangle. 
It cannot be E. a rchepe&a, which X have not seen, for that has antennal ciliations 
n The dot above and beyond plical distinguishes it from E. trtinttventclla. 

Queensland: Byfleld near Yeppoon in October; six specimens. 

651. Eulkuhbia plesiospkrma, n. sp. ( irX^triorirep^os, with approximated spots.) 

c?. 21-22 mm. Head brown-whitish. Palpi with second joint reaching base 

of antennae, terminal Joint two-thirds; fuscous, extreme apex of second joint 
whitish, Antennae pale grey; ciliations in male three-fourths. Thorax whitish- 
grey; bases of tegulae fuscous. Abdomen fuscous irrorated with grey-whitish; 
apices of segments and tuft grey-whitish. Legs fuscous with ochreous-whitish 
rings; posterior pair ochreous-whitish. Forewings with costa moderately arched, 
apex round-pointed, termen very obliquely rounded; grey-whitish with some grey 
suffusion and scanty fuscous irroration; markings fuscous; an outwardly oblique 
quadrate spot from base of costa to fold; stigmata nearly approximated, first discal 
at two-fifths, plical beneath it, second discal at three-fifths, a dot above and 
between discals, another above and beyond plical, a sixth beneath second discal, 
and a seventh beneath and before sixth; suffused spots on two-thirds and five-sixths 
costa sometimes suffusedly connected with mid-dorsum; a terminal series of dots; 
cilia grey-whitish, bases ochreous-whitish. 

Queensland: Malanda, Atherton Plateau, in September; two specimens. 

652. Eulechria napaea Turn. Tr.RM.S.Aust., 1917, 99. 

This Is certainly very similar to E. foiulatella Meyr., and is best distinguished 
by the shorter antennal ciliations, one-half in the former, 1 in the latter. In 
J?. napnea the first discal (at one-fourth) is nearly always closely followed by a dot 
beyond and beneath; this is absent in E. foedateUa. 

(Brisbane, Rosewood, Mt. Tambourine, Macpherson Range.) 

658. Eulkchria foedateixa Meyr., P.L.S.N.S/W., 1883, 377 (Eungella to Sydney). 

654. fErLEOiiKiA akcjikpepa Meyr., Ibid., 1887, 960 (Sydney). 

655. Euleciiria tkioonosema, n. sp, ( rpvyovoa ijgot, with triangular markings.) 

cJ, $. 22-26 mm. Head whitish-ochreous; in female grey. Palpi with second 
joint reaching base of antennae, terminal Joint three-fifths; fuscous, extreme apex 
of second joint and base of terminal joint ochreous-whitish. Antennae grey; 
ciliations in male 1. Thorax fuscous, apices of tegulae and a posterior spot 
ochreous-whitish. Abdomen fuscous; tuft whitish-ochreous. Legs fuscous; 
posterior pair whitish-ochreous. Forewings rather broad, costa strongly arched. 
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apex rounded, termen moderately oblique; whitish or ochreous-whitish with some 
fuscous sprinkling;; markings fuscous; a small triangle on base of costa; another 
on costa just before middle, somewhat equilateral; stigmata dot-like, first discal 
at one-fourth, plica! slightly beyond, second discal at three-fifths, a dot between 
and above discals touching median triangle, and two conjoined dots beneath second 
discal; a line from three-fourths costa, at first transverse, then bent outwards 
and curved inwards to tornus; a terminal series of dots; cilia whitish with a pale 
fuscous median line. Hindwings and cilia grey. 

Queensland; Maepherson Range In November; six specimens. 

656. Eui.KcnniA sthknopin Turn., F.R.fl.Tmv., 1926, 145 (Mt. Wellington, Cradle 

Mt.., Strahan). 

657. Eueecijhia ijypopolia Turn., Tr.R.N.S.Aust., 1917, 99 (Stanthorpe to Scone). 

658. Kuubciikia uktakrica, n. sp. ( tratpiKoi , a companion.) 

24-26 mm. Head pale grey. Palpi with second joint reaching base of 
antennae, terminal joint three-fifths; fuscous, extreme apex of second and base of 
terminal joint whitish. Antennae pale grey; dilations in male 1$. Thorax 
whitish; bases of tegulae fuscous. Abdomen grey-whitish; bases of segments 
ferruginous-fuscous. Legs fuscous with whitish rings; posterior pair ochreous- 
whitish. Forewings elongate, costa strongly arched, apex rounded, termen obliquely 
rounded; grey-whitish; markings and some irroration fuscous; a triangular spot 
on base of costa reaching fold; another on midcosta less distinctly developed; first 
discal about one-third, plical beneath it, second discal not much beyond middle, a 
dot above and between discals, another beneath second; a slender line from five- 
sixths costa, bent outwards beneath costa, then downwards and curved to tornus; 
a terminal series of dots; cilia whitish, a suffused interrupted grey line before 
middle. Hindwings and cilia whitish-grey. 

Very like E. trigonoscma, but the forewings are longer and in proportion 
narrower, less distinctly marked, and the antennal dilations substantially longer. 
North Queensland: Kuranda in September; five specimens. 

659. Ettleohria maciiinosa Meyr., Exot, Micro,, i, 159 (Dorrigo, Ebor). 

660. Eulechria placopjiaea, n. sp. ( 7rXa#co^»ato«, broadly fuscous.) 

cf. 22 mm. Head pale ochreous. Palpi with second joint just reaching base of 
antennae, terminal joint three-fourths; fuscous, base and extreme apex of second 
Joint whitish. Antennae dark grey; dilations in male 1. Thorax fuscous. 
(Abdomen missing.) Legs fuscous; posterior pair ochreous-whitish. Forewings 
with costa moderately arched, apex round-pointed, termen obliquely rounded ; white 
irrorated and suffused with fuscous; markings dark fuscous, broadly developed; 
a broad streak from base of costa to fold, acutely toothed in middle and at apex, 
continued by a broad bar along dorsum to middle, and touching plical dot; a costal 
triangle from one-fifth to three-fifths, its apex rather posterior; first discal before 
one-third, touching costal triangle, plical beneath it, second discal forming a 
crescentic transverse mark before two-thirds, a dot beyond and above plical; a 
large spot on costa before apex giving rise to an outwardly curved line and an 
inwardly curved suffusion, which meet at tornus; a terminal series of dots; cilia 
grey-whitish with a sub-basal series of fuscous bars. Hindwings grey-whitish, 
towards apex pale grey; cilia pale grey, on tornus and dorsum ochreous-whitish. 
Queensland: Toowoomba in September; one specimen. 

661. IEuleciiuia mathematica Meyr., F.L.S.N.S.W., 1883, 375 (Sydney). 

662. Eueechria cirr hooeps ala Turn., Tr . KMM . Aust. f 1917, 96 (Brisbane, Macpher* 

son Range). 
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663. ErLECHRiA CAPNOpi.KtmA, n. sp. (xaTryoirXo^os, with smoky costa.) 

cf, $. 26-30 mm. Head whitish-brown. Palpi with second Joint reaching base 
of antennae, terminal Joint three-fourths; grey, base and apex of second Joint 
whitish. Antennae pale grey; dilations In male 1. Thorax grey. Abdomen 
ferruginous; apices of segments and tuft ochreoua-whttish. Legs ochreous-whitish; 
anterior pair fuscous. Forewings suboval, costa rather strongly arched, apex 
pointed, termen oblique; whitish, with patchy grey suffusion; markings fuscous; 
a darker basal spot produced to fold; a broadly suffused costal streak from near 
base to three-fifths ; first discal at one-third, plical beyond it, second discal before 
two-thirds, a fourth dot above and slightly beyond plical, a fifth midway above 
and between discals, confluent with costal streak, a sixth beneath second discal, 
usually confluent with it to form a semilunar mark, in one example this is much 
prolonged to include fourth dot; a much suffused broad inwardly oblique streak 
from four-flfthB costa to middle of disc; from Us outer edge proceeds a fine strongly 
curved line to tornus; a series of minute terminal dots; cilia pale grey, apices 
whitish. Hindwings with 6 from middle or slightly below; whitish; apex with 
slight grey suffusion; cilia whitish. 

Very similar to Meyrlck's description of E, dedeco rata, but in that species the 
antennal dilations are nearly 2, and the dot above and beyond plical is absent. 

Queensland: Mt. Tambourine in September, October; National Park (2,600 
to 3,600 feet) in October, November and December; nine specimens. 

664. f EtXECHBiA deoeoorata Meyr., Exot. Micro,, l, 302 (Duaringa). 

665. Eulechria pekiokca, n. sp. (irepioiKos, neighbouring.) 

1 5* . 22 mm. Head brown-whitish. Palpi with second joint exceeding base of 
antennae, terminal joint three-fifths; brown-whitish. Antennae pale grey; dila- 
tions in male 2i. Thorax fuscous. Abdomen ochreous-whitish, towards base of 
dorsum greyish-tlnged. Forewings rather narrow, costa moderately arched, apex 
round-pointed, termen obliquely rounded; ochreous-whitish with a few fuscous 
scales, but no fuscous suffusion; markings fuscous; a slender suffused bar from 
base of costa obliquely outwards to fold; a suffused costal mark thickest in middle 
and tapering at each end to costa at one-third and two-thirds; first discal at one- 
fourth, plical distinctly beyond it, second discal before two-thirds, a dot between 
and above discals touching costal mark, a dot beneath second discal prolonged 
inwards to form a short slender streak, a dot above and beyond discal, not near 
it, but almost beneath fourth dot; a slender line from four-fifths costa, at first 
shortly inwards, then curved outwards and ending near tornus; a series of 
minute dots on termen and terminal part of costa; cilia ochreous-whitish. Hind- 
wings pale grey; cilia grey-whitish. 

Not unlike E. mpnopleura, from which it is distinguished by the antennal 
cilia tions, which are even longer than in E. deAecorata. From the latter it differs 
in the fuscous thorax, wholly brown-whitish palpi, and in the presence of a dot 
beyond plical and almost beneath fourth dot. 

Queensland: Rosewood in April; one specimen. 

666. Evleciiria fartkoptkka, n. sp. (ircurreoTrrepos, with peppered wings.) 

<?, <J. 24-26 mm. Head ochreous-whitish. Palpi with second Joint much 

exceeding base of antennae (twice length of face), terminal joint one-half; 
ochreous-whitish. Antennae pale grey; dilations in male 1. Thorax whitish 
sprinkled with grey. Abdomen ochreous-whitish; bases of segments ferruginous. 
Legs whitish-ochreous; anterior pair grey. Forewings rather narrow, costa gently 
arched, apex pointed, termen very oblique; ochreous-whitish with some fuscous 
irroration within oell and towards margins; an oblique fascia from near base of 
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costa indistinct beneath fold; a fuscous costal streak from one-fourth to middle; 
stigmata dark fuscous, first (fiscal at one-fourth, plica! beyond it, second discal at 
three-fourths, a fourth dot just above and beyond plical, a fifth midway between 
and above discals, u sixth sometimes double beneath second (fiscal; cilia whitish. 
Hindwings with 5 from below middle; whitish; cilia whitish. 

Very near E. capnoplcura, but the difference in palpi appears conclusive. 
North Queensland: Cairns in June; Cardwell in August; two specimens. 

667. Kumscuuia x. itt] ioc uan a, n. sp. ( foi^oKpavos, with yellowish head.) 

19-21 nun. Head pale ochreous. Palpi with second joint reaching base of 
antennae, terminal joint three-fifths; ochroous-fuscous. Antennae ochreous-grey ; 
dilutions in male two-thirds. Thorax grey. Abdomen ferruginous; apices of 
segments whitish-grey; tuft whittsh-oebreous. Legs fuscous; posterior pair 
whitish-oehreouR. Forewings suboblong, costa rather strongly arched, apex 
rounded, termon obliquely rounded; 2 and 3 connate; oehreous-whitish sprinkled 
with fuscous, more densely towards margins; central area neatly dear; a suffused 
busal transverse fascia; stigmata dark fuscous, distinct, first at one-fourth, plical 
beneath it, sometimes elongate, second discal just beyond middle, a fourth dot 
between and above discals, a fifth beneath second discal; usually a broad fuscous 
suffusion on mid-dorsum; a line from costa before apex bent in disc and ending 
in tornus; some indistinct terminal dots; cilia oehreous-whitish, bases with fine 
fuscous bars. Hindwings with 6 from middle or below; grey-whitish slightly 
darker towards apex; cilia grey-whitish. 

North Queensland: Militia Millaa in September. Queensland: Bundaberg; 
Bunya Mts. in October; Mt. Tambourine in October and November, New South 
Wales: Lismore in October; Bulli. Nine specimens. 

G6K. Eri.KeiiRiA mkj.iciiyta, n. sp. (^Xt^-ros, honey-stained*) 

cf. 16-18 mm. $?■ 20-22 mm. Head orange-ochreous. Palpi with second joint 
reaching base of antennae, terminal joint three-fifths; fuscous, apex of second and 
base of terminal joint whitish. Antennae fuscous; ciHations in male 1J. Thorax 
fuscous; posterior edge and apices of tegulae ochreous. Abdomen grey; tuft 
whitish-ochroous. Legs fuscous with whitish tarsal rings; posterior pair whitish- 
ochreous. Forewing.s rather narrow, costa gently arched, apex round-pointed, 
termon very obliquely rounded; pale ochreous, sometimes with a few scattered 
fuscous scales; markings fuscous; a short streak on base of costa; stigmata small, 
sometimes partly obsolete; first discal at one-third, plical beyond, second discal 
before two-thirds, a dot above and between discals; sometimes a suffused subapical 
spot giving origin to a fine subterminal line; cilia pale ochreous. Hindwings grey; 
cilia pale grey, bases ochreo us-tinged, 

Queensland: Macpherson Range (Binna Burra, 2,500 feet) in December; six 
specimens. 

669. EuMftUJiUA m y it oc li ui sx a Meyr„ Exot. Micro., ii, 371 (Nambour to Porrtgo). 

670. Eitmgcu-jua tiuojsaphkh, n. sp. suffused with sulphur.) 

19-20 mm. Head orange-ochreous. Palpi with second joint reaching base 
of antennae, terminal joint three-fifths; fuscous, base of terminal joint whitish. 
Antennae dark fuscous; dilations in male 1. Thorax pale ochreous; bases of 
tegulae dark fuscous. Abdomen grey; apices of segments oehreous-whitish; tuft, 
pale ochreous. Legs fuscous; posterior pair whitish-ochreous. Forewings narrow, 
costa slightly arched, apex round-pointed, termeu oblique, wtiitUh-ochreous; 
markings dark fuscous; a broad costal streak from base gradually attenuating to 
three-fourths; discals approximated, first discal beyond one-third, plical before it 

* 
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or obsolete, second dlscal before two-thirds, transversely elongate, a dot between 
and above discals; a short inwardly oblique streak from costa before apex; some 
minute terminal dots; cilia orange-ochreous, Hind wings and cilia pale grey. 

Queensland: Macpherson Range in December; two specimens. My second 
example has tegulae wholly dark fuscous and costal streak prolonged at base to 
reach dorsum. 

671. Eulkcukia pachyohorda, n. sp. (iraxi'x°P 5or > thick-streaked.) 

$, 20 mm. Head whitish. Palpi with second joint reaching base of antennae, 
terminal joint two-thirds; whitish. Antennae dark fuscous. Thorax dark fuscous. 
Abdomen pale grey. Legs ochreous-whitish; anterior pair fuscous. Forewings 
rather narrow, costa gently arched, apex pointed, termen oblique; whitish; 
markings dark fuscous; a broad costal streak from base nearly to apex; first discul 
at one-third, plical beneath it, second discal forming a short transverse mark at 
two-thirds, a dot above and between discals touching costal streak; some fuscous 
irroration on termen; cilia whitish. Hind wings and cilia pale grey. 

Queensland; National Park (2,600 feet) in March; one specimen. 

672. Eumcchbia basicapna, n. sp. (pacinaTrvas, smoky at the base.) 

(J. 16 mm. Head whitish -ochreous. Palpi with second joint just reaching 

base of antennae, terminal joint, three-fourths; whitish, external surface of second 
joint except apex fuscous. Antennae fuscous; ciliatlons in male 1. Thorax 
whitish; patagla whitish -ochreous ; tegulae fuscous. Abdomen grey, apices of 
segments paler; tuft whltish-ochreous. Legs ochreous-whitish; anterior pair 
fuscous. Forewings suboblong, costa strongly arched near base, thence straight, 
to near apex, apex rounded, termen obliquely rounded; whitish; markings and 
some scattered scales fuscous; a sharply defined basal fascia extending further 
on costa than dorsum; a suffused streak from above middle of disc shortly beyond 
base to three-fifths costa; two adjacent dots placed transversely in disc at three- 
fourths; a Bpot on four-fifths costa giving origin to outwardly and inwardly curved 
lines, which join shortly above and are continued to tornus; a terminal series of 
dots; cilia whitish, bases whltish-ochreous, with a grey antemedian line. Hind- 
wings grey; cilia grey-whitish. 

New South Wales: Brunswick Heads in December; three specimens received 
from Mr. W. B. Barnard, who has the type. 

673. Eumccjihia ukxahticta, n. sp. (e£«<m>cTo*, six-spotted.) 

22-23 mm. Head grey-whitish. Palpi with second joint reaching base of 
antennae, terminal joint three-fourths; whitish, external surface of second joint 
except apex pale fuscous. Antennae pale grey; dilations in male 1. Thorax grey; 
posterior apex and apices of tegulae whitish. Abdomen pale ochreous-grey, partly 
ferruginous. Legs fuscous; posterior pair ochreous-whitish. Forewings narrow, 
costa moderately arched, apex pointed, termen very oblique; whitish partly 
sprinkled with pale fuscous towards dorsum and termen; costal edge fuscous; a 
fuscous costal streak from one-third to two-thirds; stigmata small, blackish, first 
discal at one-fourth, plical well beyond it, second dlscal at three-fifths, a fourth dot 
Immediately above and beyond plical, a fifth midway between and atiove discals, 
a sixth sometimes double beneath second discal; cilia whitish. Hlndwings with 
5 from below middle; pale grey; cilia pale grey, apices whitish. 

Queensland: Yeppoon in September; five specimens. 

674. Eumcchhia bynoolla Turn., Tr+RM.S.Aust., 1917, 97 (Kbor). 

676. Eumcohkia vicina Turn., F.L.S.N.S.W., 1916, 356 (Guyra, Ebov). 

076, ErueciiRiA bathkophaea Turn., ibid., 1914, 662 (Ebor), 

677. Exileohria I.KVC 08 TKPHANA Turn., ibid., 1916, 356 <Mt. Kosciusko). 



BY A. J. TY'KNKK. 


103 


678. Eti.kchuia hyn nephew, n. sp. { wtnwfnis , clouded.) 

<$. 18*20 mm. Head whitish. Palpi with second joint just reaching base 

of antennae, terminal joint three-fourths; whitish, outer surface partly grey- 
suffused. Antennae pale grey; cUiatione in male 1. Thorax whitish anteriorly 
suffused with grey. Abdomen brown-whitish sprinkled with grey-whitish: 
apices of segments and tuft grey-whitish. Legs pale fuscous; posterior pair 
whitish. Forewlngs suboblong, costa gently arched, apex round-pointed, termen 
nearly straight, oblique; whitish, partly suffused and sprinkled with pale fuscous; 
u large basal costal spot; a suffusion on midcosta reaching middle of disc; another 
inwardly oblique from costa before apex; stigmata minute, first discal at two- 
fifths, plicul beneath it, second discal at two-thtrds; some irroration before termen; 
cilia whitish partly suffused with pale fuscous. Hindwings and cilia whitish-grey. 

North Queensland: Kuranda in September; two specimens received from Mr. 
F. P. Dodd. 

679. Evleciihia onkoopabta, n. sp. ( Kvf}Kotra<rros f sprinkled with pale yellow.) 

cf. 23 mm. Head and thorax fuscous. Palpi with second joint exceeding base 
of antennae, twice length of face, terminal joint three-fourths; fuscous, inner 
surface of second and posterior of terminal joint ochreous-whitish. Antennae grey; 
ciliations in male 1. Abdomen pale ochreous-grey ; tuft whitish-ochreous. Legs 
fuscous; middle pair partly and posterior pair wholly whitish-ochreous. Fore- 
wings elongate-oval, costa strongly arched, apex pointed, termen obliquely rounded ; 
whitish densely sprinkled with whitish, appearing grey; patches of whitish- 
ochreous suffusion on two-thirds costa and above tornus; markings dark fuscous; 
an oblique quadrate mark on base of costa; stigmata slightly elongate, first discal 
at one-third, plical beyond it, second discal before two-thirds, an elongate dot 
before and beneath plical, one above and between dtscals, and unother beneath 
second discal; a short, inwardly oblique streak from three-fourths costa, giving 
origin to a fine curved dentate line to tornus; cilia whitish-ochreous with fuscous 
bars, apices grey. Hindwings and cilia whitish-ochreous, 

Queensland: Macpherson Range in December; one specimen. 

680. Eitlrohjua phakodelta, n. sp. (< paio 6 e \ ros , with dusky triangle.) 

26 mm. Head ochreous-whitish. Palpi slightly exceeding base of antennae, 
terminal joint three-fifths; ochreous-whitish mixed with fuscous. Antennae 
fuscous; ciliations in male 1|. Thorax grey; tegulae except apices fuscous. 
Abdomen grey; apices of segments whitish; tuft whitish-ochreous. Legs fuscous 
with obscure pale tarsal tings; posterior tibiae whitish-ochreous. Forewings 
moderate, costa moderately arched, apex rounded, termen very obliquely rounded; 
whitish sprinkled with grey; markings fuscous, rather suffused; a sub-basal trans- 
verse fascia; a large triangle extending on costa from one-third almost to two- 
thirds, its apex confluent with first discal at one-third; second discal before two- 
thirds, a dot above and between discals; a broad dorsal suffusion extending above 
fold, and thence obliquely to four-fifths costa, this occupies the whole of terminal 
area, but contains some whitish irroration; cilia pale fuscous. Hindwings elongate- 
ovate; dark grey; cilia grey. 

North Queensland: Magnetic Island in June; one specimen. 

681. tBtTEEOHEiA bbackystoma Meyr., Exot. Micro., i, 299 (Duaringa). 

682. Eui.kchbia HKfTASTiOTA, n, sp, (<7rra<mKrof, seven-spotted.) 

J. 20 mm. Head whitish-grey. Palpi with second joint reaching base of 
antennae, terminal Joint three-fourths; fuscous; inner surface mostly whitish, 
Antennae fuscous; ciliations in male one-half. Thorax fuscous. Abdomen grey; 
tuft whitish-grey. Legs fuscous with whitish rings; posterior pair mostly whitish, 
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Forewings suboblong, costa strongly arched, apex rounded, termen obliquely 
rounded; grey; a small oblong dark fuscous blotch on one-third dorsum surrounded 
by whitish suffusion; stigmata dark fuscous, dot-like, mostly edged with whitish, 
first discal at one-third, plical slightly beyond, second dlscal at three-fifths, a dot 
between dUcalts, another beneath and beyond first, a sixth above and beyond plical, 
and a seventh beneath second discal; a fuscous line from four-fifths costa curved 
outwards, then bent and inwardly curved to lonuw; a terminal series of dots; 
cilia pale fuscous. Hindwings and cilia grey. 

Queensland: Noosa in October; one specimen. 

683. Extlkchhia ohkyhuloma Low., Tr.RM.tf.Aust., 1893, 179 (Melbourne, Gisborne, 

Adelaide). 

684 . Euucohhia mkhamviiua, n. sp, (fieaanvSpot, dark in the middle.) 

J, 14 nun. Head whitish-grey. Palpi with second joint reaching base of 
antbnnue, terminal joint three-fifths; whitish, base and a subapical ring on second 
joint, and terminal joint except base, fuscous. Antennae grey. Thorax fuscous. 
Abdomen grey. Legs fuscous with whitish rings; posterior pair fuscous. Fore- 
wings narrow, costa almost straight, apex pointed, termen very oblique; whitish 
with a few fuscous scales; a broad fuscous transverse band, anterior edge straight 
from midcosta to mid-dorsum, posterior edge suffused from three-fourths costa to 
tornus, on costa this band is dark fuscous, elsewhere paler; a dark fuscous spot on 
costa before apex; stigmata dark fuscous, first discal at one-third, plical beneath 
it, second discal before two-thirds, a dot between, and in a line with, dlscals; cilia 
whitish-grey. Hindwings and cilia pale grey. 

Queensland: Mt. Tambourine in November; one specimen. 

685. Ert.KciiKiA ltiiAftiioiiA, u. sp. ( £ap8opoc;, streaked.) 

< S . 15 mm. Head white with a grey spot on crown, Palpi with second joint 

reaching base of antennae, terminal joint four-fifths; whitish. Antennae whitish 
(broken off short); dilations in male 1. Thorax white with a central fuscous 
streak. Abdomen pale ochreous; apices of segments and tuft whitish. Legs 
whitish. Forewings narrow, suhlanceolate, costa strongly arched, apex pointed, 
termen extremely oblique; white with numerous longitudinal fuscous streaks; 
three long streaks from base, broadly interrupted; shorter oblique streaks run 
into apical third of costa and into termen; a subdorsal streak near base; cilia 
grey, bases whitish. Hindwings and cilia whitish. 

Queensland: Brisbane in March; one specimen. 

CSC. Eiu.kchria v mit a, n. sp. (TroXugtroi, with many threads.) 

<$> 9- 20-21 mm. Head whitish with a median fuscous line. Palpi with 

second joint reaching base of antennae, terminal joint 1; whitish, base of second 
joint, and subapical rings on second and terminal joints, fuscous. Antennae grey, 
becoming whitish towards base; dilation in male 1J. Thorax whitish; t.egulae 
and three longitudinal lineB fuscous. Abdomen whitish; bases of segments, except 
first, pale ochreous. LegB whitish; anterior pair fuscous internally. Forewings 
narrow, suboval, costa straight to near apex, apex round-pointed, termen very 
oblique; whitish with numerous fine longitudinal fuscous streaks; a subcostal 
streak from base of costa to two-fifths; two slender streaks from base; a median 
streak from one-third, bent upwards to costa before apex, with another closely 
parallel above it; several shorter streaks in disc and toward dorsum; cilia whitish 
with some basal fuscous bars. Hindwings and cilia grey-whitish. 

The narrow forewings and markings are probably adaptations for conceal- 
ment, perhaps on Cmuurina , 
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Victoria; Gisborne in December; two specimens received from Mr. Geo. Lyell, 
who has the type. 

687. Eumcchrta spjlophoua, n. sp. (<nrt Apropos, spotted.) 

r j\ 14 mm. Head whitish. Palpi with second joint reaching base of antennae, 
terminal Joint three-fifths; whitish, base and a subapical ring on second joint, and 
some irroration, fuscous. Antennae grey; dilations in male l. Thorax grey- 
whitish with an anterior fuscous spot. Abdomen pate grey; tuft ochreous-whitish. 
Forewings narrow, slightly dilated, costa gently arched, apex rounded, termen 
obliquely rounded: ochreous-whitish; markings and some scattered scales dark 
fuscous; costal spots at one-fourth, middle and before apex; first discal at two- 
fifths, plical before it, elongated into a streak towards base, second discal at three- 
fifths, rather large; u curved line from third costal spot to tornus; cilia ochreous- 
whitish, bases with fine fuscous bars. Hindwlngs and cilia grey-whitish. 

North Queensland: He r be r ton in March; one specimen. 

688. En.rcemuA amydhoiikb, n. sp. ( dgt'Spw^s, dark.) 

5 . 18-19 mm. Head and thorax dark fuscous. Palpi with second joint 
reaching base of antennae, terminal Joint three-fourths; fuscous mixed with 
ochreous-whitish. Antennae fuscous; dilations in male 15 . Abdomen grey with 
several transverse brown bars on dorsum; tuft ochreous-whitish. Legs fuscous 
with whltlsh-ochreous rings; posterio? 1 pair mostly whitish-oehreous, Forewlngs 
elongate, costa moderately arched, apex pointed, termen very oblique; fuscous; 
stigmata sometimes indicated — first discal at one-third, plical beyond, second 
discal at two-thirds, a dot above and between discals; cilia fuscous. Hindwlngs 
and cilia grey. 

Queensland: National Park (2,500 feet in open forest) in November; nine 
specimens. 

689. Eulkomkia rtCtmuKs, n. sp. (<TKio<n8ys, dark.) 

?. 16 mm. Head fuscous. Palpi with second joint just reaching base of 

antennae, terminal joint three-fourths; fuscous, inner surface whitish. Antennae 
and thorax dark fuscous. Abdomen grey. Legs fuscous; posterior pair grey. 
Forewings narrow, costa straight except near base and upex, apex rounded, termen 
obliquely rounded; 2 and 3 connate; uniformly dark fuscous; cilia dark fuscous. 
Hindwlngs and cilia pale grey. 

Western Australia; Mundaring near Perth in June; one specimen received 
from Mr. J. Clark, 

690. EuttiCHKU XfPHOLKCCA Low,, TrM.ti.ti.Awtl., 1901, 89 (Broken Hill. Birchip), 

691. En.EcmuA stknoptila Turn., ibid., 1917, 101 (Adavale, Q.). 

692. Eulechkia ispipekcna Turn., ibid., 1917, 100 (Dimbula, Sea Lake). 

693. XOuLKCtiBiA beach ym it a, n. sp, ( ppaxv / uros , with short threads.) 

cf. 24 mm. Head and thorax whitish-grey. Palpi with second joint reaching 
base of antennae, terminal joint tbree-fourths; whitish-grey. Antennae whitish- 
grey; dilations in male slightly more than 1. Abdomen whitish-grey; tuft 
ochreous-whitish. Legs fuscous; posterior pair ochreous-whitish. Forewings very 
narrow, costa gently arched, apex pointed, termen very oblique; whitish sprinkled 
with grey; markings fuscous; a short very oblique streak from base of costa; first 
discal at one-fourth; plical beyond it, second discal at three-fifths, its lower edge 
produced in a fine streak towards plical, two short streaks above and between 
discals; a dot on three-fifths costa, from which proceeds a fine outwardly oblique 
line, sharply angled before apex, and continued tb toraus; a terminal aeries of 
minute dots; cilia whitish, 
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Queensland: Toowoomba In April; one specimen. 

694. Bulechiua ombrophoha Meyr., P.L.S.N.S.W., 1883, 322 (= acHa* Low., ibid., 
1899, 106) (Broken Hill, Quorn, Pinnaroo, Carnarvon, W.A.). 

696. Bui. koii ui a NOIOFHANK8 Meyr., ibid., 1883, 323 (Talwood, Broken Hill. Quorn). 

696. Eui.kchbxa ischnophanes, n, sp. ( t < rx v 0 < t > tl vy *, narrow.) 

<$, 18 mm. Head and thorax fuscous. Palpi with second joint reaching base 
of antennae, terminal Joint three-fourths; fuscous. Antennae fuscous; ciliations 
in male 1J. Abdomen grey; bases of segments ferruginous. Legs fusoous; posterior 
pair whitish. Forewings elongate, narrow, costa moderately arched, apex pointed, 
termen very oblique; whitish, rather densely but unevenly sprinkled with fuscous, 
the centre of disc being clearer; markings fuscous; a large circular spot on base 
of dorsum; a broadly suffused costal streak from one-sixth to two-thirds; first 
discal at one-fourth, plical beneath it, second discal at three-fifths, elongate trans- 
versely, a dot between and above diBcals, another beneath second discal, connected 
by suffusion with tornus; a line from four-fifths costa inwards, then abruptly 
angled outwards, and again inwards to tornus; cilia whitish with some fuscous 
scales. Hindwings with 6 from middle; grey; cilia grey. 

Not unlike B. ombrophora , but that has much shorter palpi, second joint 
reaching middle of face, terminal joint one-half. 

Victoria: Sea Lake in March; one specimen received from Mr. D. Goudie. 

697. Eui.KcnBiA droskkodes Low., Tr,RM.S.Au>st„ 1907, 116 (Broken Hill, Pinnaroo). 

698. Eituwiuua amphisema Low., ibid., 1907, 117 (Broken Hill). 

699. Eumcojihia mkiiaca, n. sp. ( meracus , unmixed.) 

9. 32 mm. Head and thorax ochreous-whitish. Palpi slender, second joint 

not exceeding middle of face, terminal joint three-fourths; ochreous-whitish. 
Antennae ochreous-whitish. Abdomen brownish; apices of segments and tuft 
ochreous-grey-whitish. Legs ochreous-whitish; anterior pair ochreous-grey-whitish. 
Forewings elongate, oval, costa straight to beyond middle, thence strongly arched, 
apex rounded, termen obliquely rounded; ochreous-whitish; cilia ochreous-whitish. 
Hindwings and cilia ochreous-grey-whitish. 

Allied to E. autophyla Low., which has similar palpi, but the second joint is 
longer, being about three-fourths length of face, and the terminal joint Is one-half. 
Queensland: Warwick in March; one specimen. 

(To he continued .) 

Note. — A complete alphabetical lint of the* species of Kulechria will be printed at the 
end of the description of species. 
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AUSTRALIAN HESPERIIDAE, VII, 

NOTES ON T11K TYPES AND TYPE LOCALITIES, 

By G. A. Wat eh house, D.Sc., B.E„ F.R.E.S. 

[Read 30th June, 5 937.1 

During 1936 I spent a considerable time at the British Museum of Natural 
History, South Kensington, London. There I was able to examine all the 
Australian types of Hesperiidae in that vast collection and check over the results 
with my friend, Brigadier W. H. Evans. As Evans had been working on this 
family for several years, all the recent acquisitions had been put in their proper 
places. Thus my task with regard to this family was made much easier. 

Mr. N. T). Riley, the Keeper of Entomology, gave me every facility to study 
the specimens and literature, and his advice on questions of nomenclature was 
very valuable. Mr. A. G. Gabriel also was of great assistance to me. 

Besides the types of species described by the Lepidopteriets of the Museum, 
all the types of Australian Hesperiidae described by Hewitson, many of those 
described by Mabille (received through the Oberthtir collection) and a number of 
Fruhstorfer's are at the British Museum. 

1 had access to the registers, which in the case of specimens received many 
years ago gave information not on the labels, and clues to localities and collector. 
These registers go back to 1844, and record the origin of each batch of specimens 
under a separate number. The individual specimens are not listed in the register, 
but they bear a printed label with the year and acquisition number. In addition 
there are still older registers from which Mr. Riley had abstracted all the 
Australian references for me. 1 doubt if any important specimen escaped my 
study. 

As so many skippers had been described by Hewitson from Australia, I made 
a special study of the specimens that had been in his collection and compared his 
descriptions with what are considered to be his types. Hewitson bequeathed bis 
collection to the British Museum with the proviso that it be kept intact for 21 
years and that a catalogue of it be prepared. This was done, and the list, prepared 
by Kirby, 1879, has been of great help, as it contains the number of specimens 
in the collection and their localities. I was able to find nearly all the Australian 
specimens mentioned by Kirby, only one important specimen being missing. As 
Hewitson, in many cases, did not publish all the information on his scanty labelB, 
I was able to find out many new facta. He also had more than one distinct species 
under the one name, and apparently had very little knowledge of geographical 
distribution. 

It has been stated that Hewitson considered a large label a disfigurement to 
a specimen. His labels are always small, and his localities, when given, always 
abbreviated. Thus l never found Australia written in full, but as Austral., 
Austrl. or Austl. For Moreton Bay he had Moreton, Morton, Mort„ Mort. B., 
Mor't. Bay or Mor. Bay. There is sufficient evidence that Hewitson, although he 
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cteBci lboci Australian species from other collections from other localities, received 
the bulk of his own Australian material from Swan River ( Perth ) and Moreton 
Bay (Brisbane). As many of his Moreton Bay specimens have Strang, or Str, 
added, it is almost certain that these were from Frederick Strange, who collected 
extensively near Brisbane. It may also explain the few South Australian species 
described by Hewitson, as Strange lived there for some time before going to 
Brisbane. 

Mr. A. G. Gabriel, who was at the British Museum when the Hewitson 
collection was being labelled, has explained to me the procedure. A special label 
was printed with Hewitson Coll, on one line and 70-69 on the line beneath. 
70 is the year 1879, and 69 is the acquisition number for that year. Room for 
wilting was left both above and below the printing. Above the printing, Mr. 
F. A. Heron wrote in ink the unabbreviated locality, if any, taken from the pin. 
This small label was then gummed on the back of the printed label. Jf no locality 
was on the pin, Heron wrote the probable locality in pencil. Below the printing 
Heron then wrote in ink the name of the species taken from below the series in 
the collection. A number was added to this, representing the position of the 
specimen in the series. Hewitson rarely indicated a type and did not attach 
names to the specimens in his own collection, although he did so to species 
described from other collections. These details are important in arriving at a 
locality for his types and also in some cases in determining his species. The 
locality of Port Denison (Bowen) is wrong for many of his species, as I found 
labelled Pt. Den., three species from Fiji, one from Aru and one found only in 
south-western Australia. In consultation with Mr. Riley, it has been decided to 
reject this locality of Port Denison, unless confirmed by other evidence. 

It is unfortunate that bo many specimens in the British Museum were 
purchased in the past from dealers, as their localities are usually inadequate and 
in many eases erroneous. 

In England I examined the Australian skippers described by Mr. E. Meyrick 
and saw what was available at Tring. thanks to the kindness of Lord Rothschild 
and Dr. K. Jordan. I have also seen the types of Miskin at Brisbane and Adelaide 
and have been very carefully through the Lower collection at Adelaide. All but 
two of my own types are In the Australian Museum, Sydney. 1 have copies of all 
the paintings of the new Australian skippers described by Pldtz. It is unfortunate 
that, when these paintings were made from the originals in London, the other 
eastern species were not copied at the same time. Many of the figures in Seitz 
M&crolepidoptera, Vol. lx, are said to be taken from the unpublished drawings of 
PlGtz, and I am sure that many others are from the same source. The determina- 
tions by Plbtz of the older species are often inaccurate, and this accounts for 
species figured in Seitz under wrong names. 

Notes on life-histories are only given if the information is new. The following 
notes, the result of my work in London last year, should bring the Australian 
species of this family into as perfect a state as possible at the present time. 1 am 
not giving references beyond the year of publication, as I have already published 
full lists in papers in Tukhk Piukekiiinoh for 1932, p. 23S, and the Record* of the 
Mouth Australian Museum, v, 19S3, pp. 61**2. 

The references in parentheses after the specific or subspecific name refer to 
the figures In “The Butterflies of Australia", by Waterhouse and Lycll, 1914 (cited 
W. and L„ 1914), in which the figures run consecutively from 1 to 888, and to “What 
Butterfly is That?", by G. A. Waterhouse, 1932 (cited Waterh., 1932), In which the 
coloured plates are numbered in roman. By this means the recent changes in 
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nomenclature will be recognized. The references to Seitz ure to Vol. ix. As far 
as possible I have commented on as many published figures as possible, especially 
when they are incorrectly determined. 

When I state that the types are in the British Museum or an Australian 
Museum, it is to be understood that I have examined them. The meanings of the 
various types are as follows: 

Orthotype: Type of genus designated in original description. 

Haplotype: Type by single reference (only species included). 

Logotype: Type of genus by subsequent designation. 

Hoi o type : The specimen of the species or race on which the description 
was based. 

When a type is stated to be at Sydney, it is in the Australian Museum; when 
at Adelaide, it is In the South Australian Museum; and when at Brisbane, it is 
in the Queensland Museum. 

Su bf ami ly Euschemonin ae. 

Euscitemon Doubleday, 1846. 

Haplotype, Hesperia raffle sia W. S. Macleay, 1826. 

E. rafflesia raffles ia W. S. Macleay, 1826 (Waterh., 1932, FI. xxviii, 1<?).—The 
holotype lias been lost and I have assigned (1932) Fort Macquarie, N.S.W., as its 
place of capture. A white aberration is albo-ornatus Olliff, 1891, from the Richmond 
River, N.S.W. This specimen has also disappeared. In the British Museum are 
two specimens of this aberration, both of which have some yellow scales on the 
white spots on the upperside. These scales occupy different positions on right and 
left wings. The first name given to the northern race was unfortunately applied 
to a white form, alba Mabille, 1903, from Cooktown. Holotype male in the British 
Museum. I have named the ordinary green form viridis Waterh., 1932 (W. and L., 
1914, 590c?, 591(5*; Waterh., 1932, PI. xxviii, 2c?). Holotype male at Sydney. 

Subfamily Ceeaenokrhinae. 

This subfamily, with the exception of E. rafflesia , contains all the Australian 
species that rest with their wings flat. Some have vein 5 of the hind wing tubular. 

Chaetocneme Felder, 1860. 

Logotype, Chaetocneme eorvus Feld., 1860 PapiHo helinm Cram., 1776). 
Synonyms: Casyapa Kirby, 1871, proposed by Kirby as he considered Chaetocneme 
preoccupied by Ckaetocnema Steph., 1831. Phoenicops Watson, 1893, orthotype 
Netrocoryne beata Hew,, 1867, is valid but not required as it only differs from 
Chaetocneme in the absence of a costal fold on the fore wing in the male. This 
character is of little value for generic separation. 

C, critomedia sphinterifera Fruhst., 1910 (W. and L„ 1914, 575$; Waterh., 
1932, PI. xxviii, 6(?). — Holotype male from Cape York in the British Museum from 
the Fruhstorfer collection. It does not agree with my specimens from Cape York, 
but is nearer to them than any of the other races in the British Museum. The 
Australian race has only been taken on the Cape York Peninsula. Miskin’s record 
of Brisbane is an error, as is the record of W. Australia in the British Museum 
from the Godman and Salvin collection (ex Coll, Herbert Druce). 

C, port)hyropU Meyr. and Lower, 1902 (W. and L., 1914, 578c?; Waterh., 1932, 
PI. xxviii, 6<?) .—Holotype male from Johnstone River, N. Qld., at Adelaide. This 
species has a very small costal fold in the male, It may possibly be an extreme 
race of C, caristus Hew., 1867, but sufficiently distinct to be considered a species. 

Q 
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One of the two specimens of the latter species in the Hewitson collection is 
incorrectly labelled Port Denison. 

C. beata Hew., 1867 <W. and L., 1914, 676c?, 677$; Waterh., 1932, PI. xxviii, 
3c?, 3 A$ ) . — Holotype male in the British Museum labelled Austrl. Str., so it must 
have come from near Brisbane. It is No. 1 and not the specimen figured by 
Hewitson, Exot. Butt., 1874, which is No. 3. The figures in Seitz PI. 163 are too 
highly coloured, especially the male. 

V. denitza Hew., 1867 (W. and L„ 1914, 673$, 579$; Waterh., 1932, PI. xxviii, 
4c?) . — Holotype male from Brisbane in the British Museum. Port Darwin, given 
by Lower, is a very doubtful locality. The figures in Seitz PI. 163 are good, 

Exometoeca Meyrick, 1888. 

Haplotype, E, nycteris Meyr., 1888. The only species in the genus. 

B. nyctens Meyr., 1888 (W. and L., 1914, 589<?, 887c?, 888c?; Waterh., 1932, 
PI. xxviii, 7$). —Holotype male from Albany in Meyrick collection. The species 
is confined to south-western Australia, and when at rest sits with its wings flat. 

Netbocoryne Felder, 1867. 

Haplotype, N . repanda Feld., 1867. 

JV. rcpanda repanda Feld., 1867 (W. and L., 1914, 723c?; Waterh., 1932, PI. 
xxviii, 8c?) . — Holotype male is at Tring, labelled Moreton Bay. Goniloba vulpecula 
Prlttwitz, 1868, from New Holland is a synonym of this race, which is found in 
southern Queensland and New South Wales to Sydney. The holotype female of 
the northern race expansu Waterh., 1932, from Kuranda is at Sydney. This race 
is rare in collections. 


Tauiadeb Hubner, 1823. 

Logotype, Papilio japetus Stoll, 1781. 

T . japetus Janetta Butl., 1870 (W. and L., 1914, 724$; Waterh., 1932, PI. xxviii, 
9<?) . — Evans considers the following eastern races of japetus to be Inseparable: 
Janetta , holotype male in the British Museum, from Aru; gamelia Misk., 1889, 
holotype male from Cape York at Brisbane; australiemis Mab., 1891, from Cape 
York, holotype probably lost; louisa Swinhoe, 1907, holotype female from Kossel 
Is. in the British Museum. As far as the specimens in the British Museum showed, 
there 1 b little difference between specimens from Cape York and the holotype of 
Janetta from Aru. 

T. nestus curiam Swinhoe, 1905 (W. and L., 1914, 780c?). —Evans has pointed 
out to me that there are two very similar species in the Papuan area and, having 
examined the male genitalia of the single specimen from Daraley Is., I find that 
it belongs to nefttus Feld., 1860, and not to sent Mabille, 1883. 

Subfamily Hkteroptebinak. 

Only one genus of this subfamily Is found in Australia and only one species. 

Notocrypta de Nicevilie, 1889. 

This genus replaces Plesioneura Feld., 1862 (preoccupied), with the same ortho- 
type, P. curvifascia Feld., 1862. 

N. watgensis proscrpina Butl., 1883 (W. and L., 1914, 736$; Waterh., 1932, 
PI. xxviii, 16$).— Evans considers that proserpina Butl., holotype male In the 
British Museum from Aru, leucogaater Staudinger, 1889, from Cooktown, and 
ribbei Frubst., 1911, holotype male in the British Museum from Key, all belong 
to the same race of N. waigemis Pldtz, 1882. Mr, Manski has bred our race, the 
larvae feeding on Alpina vaerula (Wild Ginger). They are long, slender and pale 
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green In colour. The pupa is long and cylindrical and greenish in colour, the 
proboscis is more or less free and extends beyond the posterior end of the pupa. 

Subfamily Rhopalocamptjjvae. 

This name must, be used as lumen* Swainson, 1820, is preoccupied. 

Hasoka Moore, 1881. 

Orthotype, Goniloba badra Moore, 1866. Paratu Moore, 1881, orthotype, Papilio 
chromus Cram., 1780 (- Papilio alexis Fab., 1776), with sex mark on forewing in 
male, is not considered sufficiently distinct. 

U. hurama hurama Butl., 1870 (W. and L„ 1914, 727<?, 728c?; Waterh., 1932, 
PI. xxviii, 13c?). — Holotype male from Cape York in the British Museum and agrees 
with the description, except that Butler does not mention the sex mark. The 
locality Champion Bay (Geraldton, W. Aust.) is erroneous. 

B. alexis eontempta Plbtz, 1884 (W. and L., 1914, 729c?, 730$; Waterh., 1932, 
PI. xxviii, 14<?, 14A$). — The holotype is stated to have come from Cape York, and 
I have specimens from there agreeing with the coloured figure of Plbtz. The 
holotype male of luces ecus Lucas, 1900, from Cairns is at Adelaide and is a 
synonym. 

H\ khoda haslia Swinhoe, 1899 (W. and L., 1914, 725c?, 726$; Waterh., 1932, 
PI. xxviii, 12$). —Holotype male in the British Museum from Brisbane and agrees 
with the description, except that Swinhoe does not mention the sex scales along the 
veins of the forewing in the male. Seitz does not mention khoda Mabille, 1876, 
and erroneously puts haslia as a race of alexis Fab., 1776. 

H. discolor mastusia Fruhst., 1911 (W. and L., 1914, 721c?, 722dT; Waterh., 1932, 
PI. xxviii, lie?).— Holotype male in the British Museum labelled Queensland, 
although Fruhstorfer gives Cape York in his description. It is in poor condition 
and has a narrower band on the underside of the hindwing than in other specimens 
1 have seen. 

Aixoha Waterhouse and Lyell, 1914. 

Orthotype, Ismcne dolcschalli Feld., 1860. 

The type of the Australian race, A. doleschalli simessa Fruhst., 1911 (W. and L., 
1914, 719c?, 720c?; Waterh., 1932, PI. xxviii, 10<?), from North Australia could not 
be found in the Fruhstorfer collection in the British Museum. I nominate Cape 
York as the locality for this race. 

Badamia Moore, 1881. 

Orthotype, Papilio exclamationis Fab., 1775 (W. and L., 1914, 733c?, 734$, 735J; 
Waterh., 1932, PI. xxviii, 15c?, 15A$) Is common throughout the Oriental and 
Australian regions. The holotype is probably lost. It does not seem to have 
developed into races, and in Australia occurs as far south as Sydney. In the 
eastern Pacific another species, B . atrox Butl., 1877, occurs with exclamationis. 

Subfamily Trapezitinae. 

This family is confined to Australia, except for three species from the New 
Guinea area. On the hindwing the internal veinlet has a fork to the origin of 
vein 4. Pldtz, 1884, placed all the species he described and listed under Teles to 
Boisd., 1832 (preoccupied). 

Trafezitks Hfibner, 1823. 

Haplotype, T. symmomus Hb„ 1823. Patlasingha Watson, 1893, with orthotype 
Hesperia phigalia Hew., 1868, is not distinct enough to warrant separation. 
Rteropes Boisd., 1832 (logotype Papilio iacchus Fab,, 1775) is preoccupied. 
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Trapezites symmomus Hb.. 1823 (W. and L.. 1914, 731?, 732J; Waterh., 1932, 
PI. xxviii, 17$). — Described from New Holland; the figures In the second hundred 
of the Zutrage are of a male and agree best with specimens from Sydney, which 
must be taken as the locality of the holotype, which is undoubtedly lost. In 1932 
1 described the southern race so mu from Frankston, Viet., and the northern race 
zombra from Herberton, Qld. The holotype males of both are at Sydney. Miskin, 
1891, in his catalogue, marked this species as unknown to him, but he had it in 
his collection under the name iacchus Fab. This species has only one brood. 

T. iacchus Fab., 1775 (W. and L. t 1914, 506<?, 597$; Waterh,, 1932, Pi. xxix, 
2c?). — Holotype a female in the Banksian cabinet in the British Museum. The 
locality Cooktown must be assigned to this specimen. Donovan's figure of the 
holotype is faulty as it shows an extra spot on the underside of the hindwing. 
This species is quite distinct from eliena Hew.; their ranges overlap for more 
than 300 miles in Queensland and the male genitalia are different. Hewltaon had 
one male of this species and three males and one female of his eliena , all from 
Brisbane, under the name iacchus , as he considered the two species the same. 

T. eliena eliena Hew., 1868 (W. and L. f 1914, 604c?, 605$; Waterh., 1932, 
PI. xxix, 1^). — Holotype male in the British Museum from Brisbane. In his 
collection Hewltaon had sunk eliena to iacchus. Plotz, 1884, erroneously described 
car (HU us from India. His unpublished figure 798 shows this to be a male eliena , 
as the orange band of the hindwing is divided by the veins. Plotz, 1884, sinks 
eliena Hew. to iacchus Fab. and incorrectly places the figure of eliena given by 
H-Sch., 1869, as a synonym of donnysa Hew. Meyrick and Lower, 1902, described 
this species under iacchus , with eliena as a synonym. Lower, 1911, corrected this 
mistake and gave a description of both. Figure 167h in Seitz is poor, especially 
the underside. There is no authentic record of this species from Tasmania. The 
second race of this species is monocyda Lower, 1911, from Mt. Gambler, S. Aust., 
holotype female at Adelaide. Most specimens have more than the central white 
spot on the underside of the hindwing. The best character to distinguish 
monocyda is the yellow colour of the hindwing on the underside. It is confined 
to South Australia and western Victoria. The species has two broods. Anderson 
and Spry, 1894, figure the race monocycla as iacchus. 

T. iacehoides Waterh., 1903 ( W. and L., 1914, 598<?, 599c?, 738$; Waterh., 1932, 
PI. xxix, 3(5*). — Holotype male from Katoomba, N.S.W., at Sydney. This distinct 
species has one brood in the early spring. Probably other races occur, but, except 
near Sydney and the Blue Mts., the material is insufficient. T. maheta ab, obruta 
Seitz, 1927, is probably this species. 

T. maheta maheta Hew., 1877. — Holotype male from Queensland in the British 
Museum. It agrees best with specimens from Brisbane which is nominated the 
type locality. Both the coloured and uncoloured figures of Herrich-Schaeffer, 1869, 
of phigalia represent the female of this species and fig. 167g in Seitz of phigalia 
Is *also a female. As his coloured drawing 796 shows, praxedes Pltttz, 1884, from 
Sydney, in Berlin Museum, Is the southern race (W. and L., 1914, 606<?, 607,?. 
614$; Waterh., 1932, PI. xxix, 4<?, 4A$), The species has two broods. 

T. phigalioides Waterh., 1903 (W. and L., 1914, 615$, 624c?, 625c?; Waterh., 
1932, PI. xxix, 6(?).— Holotype male from Victoria at Sydney, Figured as phigalia 
by Anderson and Spry, 1894. One brood in the early spring, sometimes found 
flying with iacchoides. 

7\ phigalia phigalia Hew., 1868 (W. and L„ 1914, 612<?, 613$; Waterh,, 1932, 
PI. xxix, 6<?). — This species was described from Australia and, although I have 
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an excellent coloured drawing of the female from the Hewitson collection, which 
ie considered the holotype, I have found a difficulty in assigning the type locality. 
Kirby lists two specimens in the Hewitson collection, but only the female No. 2 
could be found. A specimen of T. petalia Hew. labelled Hesperillu phigalia No. 1 
was found, bo some misplacement between these two species must, have taken place, 
since both the specimens of petalia listed by Kirby were found. The female 
considered the holotype female does not quite agree ’with the description. 1 have 
selected near Adelaide as the type locality, as Hewitson determined a specimen 
for H. K. Cox, 1873, from there as phigalia, Comparing the expanses given by 
Hewitson on the same page, we find for eliena 1J in., for petalia l“/ w in., and for 
phigalia V/» in. I should think that Hewitson was describing a male. If Victorian 
specimens are found to be distinct, the names phlaea Pldtz, 1884, and phillym 
Miskin, 1889, are available. The holotype male of the latter is at Adelaide. The 
race from southern Queensland with pinkish underside 1 have named phila, 1937. 
Holotype male at Sydney. 

T, scirom Waterh. and Lyell, 1914 (W. and L., 1914, 746c?, 747?; Waterh., 1932, 
PI. xxix, 7<?). — Holotype male from Stirling Ranges, W. Aust., at Sydney. It is 
the only species of the genus in Western Australia. 

T, luteufi lute us Tepper, 1882 (W. and L., 1914, 660c?, 748<?; Waterh., 1932. 
PI. xxix, Sf?) . — Holotype male in poor condition from Ardrossan, S.A., at Adelaide. 
It must be rare in South Australia, as I do not know of more than seven specimens. 
Until more material is available from South Australia, I am keeping the specimens 
from Victoria (21, N. S. Wales and S. Qld. under the typical race. In Tasmania 
the lace glaucus (W. and L., 1914, 661(?, 739$; Waterh., 1932, PI. xxix, 9c?) occurs. 
Holotype male at Sydney. This is listed by Pldtz, 1884, as petalia and figured 
by Seitz PI. 167 as petalia . 

T. petalia Hew., 1868 (W. and L., 1914, 667c?, 658$, 669c?; Waterh., 1932, 
PI. xxix, 10J). — Holotype male in the British Museum from Brisbane. I found 
the two specimens listed by Kirby that were in the Hewitson collection. In 
Meyrick's collection is a male with a Gayndah label. This must be the holotype 
of his megalops is, 1888, which he considered a female. It is a synonym of this 
species. Although this species has a wide range in eastern Australia, it does not 
seem to have developed races. It has two broods. The figure in Seitz PI. 167 is 
T. luteus glaucus. 

T, heteromacula Meyr. and Lower, 1902 (W. and L., 1914, 622$, 623c?; Waterh., 
1932, PI. xxix, 11$). — Holotype male from Cooktown in the Macleay Museum, 
Sydney. A rare species. The name is also spelt heliomacula in the table of 
species. 

Anisyntoipkb Waterhouse, 1932. 

Orthotype, Cyvlopides argenteo-ornatus Hew., 1868. It is the only species 
in the genua, 

A. argentco-ornatus argenteo-otnatus Hew., 1868 (W. and L., 1914, 709c?, 710$; 
Waterh., 1932, PI. xxix, 14^). — Holotype female in the British Museum from 
Swan Biver (Perth). This is the race on the mainland. The figure in Seitz 
PI. 167 of the underside is not good. The race from the islands, typically from 
Monte Bello Is., is insula Waterh., 1932. Holotype male at Sydney, 

Pasma Waterhouse, 1932. 

Orthotype, Hettperilla tasmanicus Mlsk., 1889. Two rather dissimilar species 
are In this genus. 
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P, tasmanicus Misk., 1889 (W. and L., 1914, 760<J, 751$; Waterh., 1932, 
PI. xxix, 132). — Holotype male from Tasmania at Brisbane, not a female as 
stated by Miskln, Holotype male, Telesto comma Kirby, 1893, from Victoria in 
the British Museum, not a female as stated by Kirby. The lowest spot of the 
subapicals of the forewing is produced like a comma, this is unusual. I cannot 
see any subspecific differences in specimens from Tasmania, Victoria and 
N. S. Wales. 

P. polyttema Lower, 1908 (W. and L., 1914, 7452, 764c?; Waterh,, 1932, 
P 1. xxix, 12^).— Holotype female from Petford, Qld., at Sydney. A rare northern 
species. 


Antsy nt a Lower, 1911. 

Orthotype, Cyclopides cynone Hew., 1874. The species of this genus have 
squarer wings and are not so robust as those of Trapezites. 

A, cynone cynone Hew., 1874. — Holotype male in the British Museum with no 
more definite locality than Australia. It is the only specimen in the Hewltson 
collection listed by Kirby. The description agrees fairly well with the type, but 
there are only six spots, not seven, on forewing upperside, one in the cell and 
2 and 3 and three subapicals, also the central spot on the upperside of the hindwing 
is a blemish. As it does not quite agree with specimens taken near Adelaide and 
may possibly have been caught by Strange during his travels in South Australia, it 
is perhaps best to keep it as a race from an unknown locality, probably on the 
Murray River. The figure in Seitz PI. 171d of the underside bears little 
resemblance to the species. The race near Adelaide 1 b gracilis Topper, 1882 
(W. and L., 1914, 761 7622, 768c?; Waterh., 1932, PI. xxix, 15^). Holotype 
male at Adelaide from Salisbury, Adelaide Plains. Both Tepper’s specimens are 
males. The holotype male of the Victorian race grisea Waterh., 1932, PI, xxlx, 
16c?,' is at Sydney from Kerang. This locality is in northern Victoria not far 
from the Murray River. 

A. sphcnoHema Meyr. and Lower, 1902 (W. and L., 1914, 6432, 644<f, 645c?, 
646c?; Waterh., 1932, PL xxix, 17c?, 1 7 A2>. — Holotype male (described as a 
female) at Adelaide from Perth. Hewltson had a specimen in his collection with 
the Impossible locality Port Denison, Qld. Lower, 1911, sunk paraphaes Meyr. and 
Lower, 1902, from Perth, under sphenosema, but the holotype could not be found 
at Adelaide. There are specimens of sphSnonema labelled paraphaes by Lower 
in the Australian Museum. There is a female of sphenosema in the British 
Museum from the Hewltson collection incorrectly labelled Port Denison. 

A. tlllyardi Waterh. and Lyell, 1912 (W. and L., 1914, 767c?, 7682, 769(J; 
Waterh., 1932, PL xxix, 18<f), — Holotype male from Ebor, N. S. Wales, at Sydney. 
This species is only found above 2,000 ft, 

A, monticolae Olliff, 1890 (W. and L„ 1914, 758<f, 7592, 760<?; Waterh., 1932, 
PI. xxx, 21c?) . — Holotype male from Mt. Kosciusko. N. S. Wales, at Sydney, Only 
occurs above 3,000 ft. 

A. domlnula dominula Plfitz, 1884. — Pldtz described his species from Tasmania 
and his fig. 791 represents a male of the larger Tasmanian race, probably from 
near Launceston, Seitz figures this on Pis. 168 and 171, the latter figures being 
the better. The small mountain race is pria Waterh., 1932, fronTCradle Mt., Tas., 
holotype male at Sydney. The race from Australia is drachmophora Meyr., 1886 
(W. and L., 1914, 7«4<f, 7652, 766J; Waterh., 1932, PL xxx, 20(f), from Mt. 
Kosciusko. I saw the holotype male In Meyrick's collection. 
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Sign eta Waterhouse and Lyell, 1914. 

Orthotype, Teles to jlammeata But!., 1882. The males have an ovoid sex 
mark on the uppereide of the forewing. 

8. flammeata Butl., 1882 (W. and L., 1914, 652<?, 653?, 654$; Water*. , 1932, 
PI. xxlx, 20c?, 20AJ). — Holotype female from Melbourne in the British Museum 
with the holotype male of T, ecllpsis Butl., 1882, the other sex. Hesperilla 
atromacula Misk., 1889, is a synonym. I have seen the holotype male from 
Victoria at Brisbane. This species is only found in the early autumn. 

8. tymbophora M eyr. and Lower, 1902 (W. and L. t 1914, 662<?, 6639, 664^; 
Waterh., 1932, PI. xxix, 19<?). — Holotype male from Mt. Kembla, N. S. Wales, at 
Adelaide. Also an autumn species. It has recently been taken at Barrington Tops. 

Dispar Waterhouse and Lyell, 1914, 

Orthotype, Telesto compaeta Butl., 1882. This species has the uncus in the 
male sharply pointed, unlike any other Trapezitlnae. The sexes are widely 
different, so much so that Watson, 1893, considered they belonged to different 
genera. 

V. compacta Butl., 1882 (W. and L., 1914, 705c?, 706$, 707^, 7089; Waterh., 1932, 
Pi. xxx, 22(?, 22A9). — Holotype male from Melbourne in the British Museum, 
Holotype female, Telesio scepticalis Rosenstock, 1885, from Melbourne in the 
British Museum Is this species. Holotype male, Hesperilla mclissa Mab., 1891, 
labelled Sydney, Is in the British Museum and is a synonym. A coloured drawing 
of Hesperilla atrax Mab., 1891, shows that it is a female of this species. It Is 
described from Australia. Lower, 1911, states the holotype is in the Berlin 
Museum (Coll. Staudinger). 


Toxidja Mabille, 1891. 

Haplotype, ToxUlia thyrrhm Mab., 1891. The following genera are included 
here: Telesto Boisd,, 1832, haplotype Hesperia peron Latr., 1824, preoccupied in 
1812. Oxytoxla Mab., 1904, logotype Telesto doubledayi Feld., 18G2. Timoconla 
Strand, 1909, orthotype T. thielei Strand, 1909 (= Hesperia peron Latr.). Oxytoxia 
and Timoconla are available if their genotypes are found to be genet ically different 
from thyrrhm. T. thielei was described from a specimen supposed to come from 
Africa. 

T. peron Latr., 1824 (W. and L„ 1914, 620<?, 621c?, 7429; Waterh., 1932, PI. xxx, 
13c?). — Holotype male In the Paris Museum from Australia. Considering the date. 
Sydney is nominated the type locality. The holotype of Telesto kor.hi Feld., 1862, 
from Sydney could not be found at Tring. The figures in Seitz are stated to be 
from cotypes in Koch’s collection. Holotype male of Hesperilla 4ovlea Hew., 1868, 
from Moreton Bay In the British Museum. In Exot. Butt., v, 1874, Hewitson 
figured the female of this species as the female of M. Italy zia. Holotype female 
Telesto arsenia Pldtz, 1884, in the Berlin Museum and his figure 805 show It to 
be the female of this species. Evans has seen the holotype male of T. thielei 
Strand. 1909, in the Berlin Museum, described in error from Africa. It is this 
species. 

T. crypsigramma Meyr. and Lower, 1902 (W. and L., 1914, 639c?. 640c? ; Waterh., 
1932, PI. xxx, 15c?).— Holotype male from Herberton, Qld., at Adelaide. When its 
larva and pupa are known it may be found to belong to Hesperilla. 

T. doubledayi Feld., 1862 (W. and U, 1914, 608<?, 609c?; Waterh., 1932, PI. xxx, 
10c?) . — The holotype male of this and that of the female T. leach i Feld., 1862, 
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both from Sydney, could not be found at Tring, Carystus vallio Mab,, 1891, repre- 
sented by forewings in the British Museum, and vallio in Mabille’s writing is a 
female of this species. Figure 803 of extranea Plotz, 1884, seems to represent 
leucostigma rather than doubledayi . Herrich-Schaeffer, 1869, figures this as 
H. dirphia Hew. In Seitz PI. 167 the figures of the sexes are reversed. 

T. leucmtigma leucostigma Meyr. and Lower, 1902 (W. and L., 1914, 616c?, 
617c?; Waterh., 1932, PI. xxx, 11(?) Holotype male, from near Sydney, at Adelaide. 
The northern race is parasema Lower, 1908 (W. and L., 1914, 637(?, 638$; Waterh., 
1932, PI. xxx, 12$). Holotype male from Kuranda, Qld., at Adelaide. 

T. par vulm Plbtz, 1884 (W. and L„ 626c?, 627^; Waterh., 1932, PI. xxx, 8c?).— 
Fig. 790 of P15tz shows the holotype is a male from New Holland. I nominate 
Rockhampton as the type locality. Hesperilla humilis Misk., 1889, is the same 
species, holotype male from Brisbane at Brisbane. Hesperilla ism (’tie must date 
from Anderson and Spry, 1894. The name ismene is said to have been given 
by Newman, but. although used several times previously, no description appeared 
until 1894. 

T. thyrrhuti Mab., 1891 (W. and L., 1914, 618c?, 619^; Waterh., 1932, PI. xxx, 
9c?) . — Holotype female from Cooktown in the Berlin Museum. A coloured drawing 
of it shows it to be a female, and not a male as stated by Mabille. T. bath rophora 
Meyr. and Lower, 1902, holotype male from Mackay at Adelaide is the same 
species. Mlskin in his collection had this species under halyzia, a species not 
in his collection. 

T. melanin Waterh., 1903 (W. and L., 1914, 667c?, 66R$, 669.-?; Waterh., 1932, 
PI. xxx, 14c?). — Holotype male from Cairns at Sydney. 

Nkoiikhpkrim.a Waterhouse and Lyell, 1914. 

Orthotype, Hesperilla croceus Misk., 1889. The genus is found only in Queens- 
land and North Australia and consists of four closely allied species. 

A\ croceus Misk., 1889 (W. and L., 1914, 647c?, 656$, 753<?; Waterh.. 1932, 
PI. xxx, 5c?). — Holotype male from Cooktown at Brisbane. Miskin described the 
female of xanthomera as the female of this species. Hesperilla satulla Mab., 1891, 
is a female from Cooktown in the Berlin Museum. 

N. xiphiphora Lower, 1911 (W. and L., 1914, 656c?; Waterh., 1932, PI. xxx, 
6(?) .—-Holotype male from Port Darwin at Adelaide. 

N. senta Misk., 1891 (W. and L., 1914, 665$, 666$, 752c?; Waterh., 1932, PI. xxx, 
7c?). — Holotype female from Herberton, Qld,, at Brisbane. 

N. xanthomera Meyr. and Lower, 1902 (W. and L., 1914, 673c?, 674c?, 675$; 
Waterh., 1932, PI. xxx, 3c?, 3A$), — Holotype male from Townsville, Qld., at 
Adelaide. For an important note on this type see Records South Australian 
Museum, v, p. 58. 1933. 

Mesodina Meyrick, 1901. 

Orthotype, Hesperilla halyzia Hew., 1868. Lower, 1911, erroneously gives the 
orthotype as M. acluropis Meyr. 

M. halyzia halyzia Hew., 1868 (W. and L„ 1914, 688<?, 689<?; Waterh., 3932, 
PI. xxx, lc?). — Holotype male in the British Museum labelled Port Denison. As 
there are no other records from north of Brisbane and most of Hewitsou's 
records of Port Denison are wrong, I nominate Brisbane as the type locality. 
In Exot, Butt., v, 1874, Hewitson figured the female peron as the female of this 
species and marked them so in his collection. Miskin applied this name to 
thyrrhu*. The figures in Seitz PI, 171 are poor, especially that of the underside. 
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The race from Western Australia is cyanophroeta Lower, 1911 (W. and L., 1911, 
774c?, 775?), Holotype male from Perth at Adelaide, 

M . aeluropis Meyr., 1901 (W, and L., 1914, 698c?, 699<?; Waterh., 1932, PI. xxx, 
2c? ) • — I have seen the holotype male from Katoomba, N. S. Wales, in Meyrick’s 
collection. 


Ohoitana Waterhouse, 1932. 

Orthotype, Vy do pules eroites Hew., 1874. 

C\ eroites eroites Hew., 1874 (W. and L., 1914, 757c?; Waterh,, 1932, PI. xxx, 
3c?). — Holotype female in the British Museum labelled Australia and no doubt 
came from near Perth. The more interior race is pindar Waterh., 1932 (W. and L. 
1914, 765c?, 756?) . Holotype male from Pindar, W.A., at Sydney. A very worn 
male from Hermannsburg, Central Australia, probably belongs here. 

Oreispi.anus Waterhouse and Lyell, 1914. 

Orthotype, Hesperilla munionga Oil! ft, 1890. 

O. munionga Olliff, 1890 (W. and L., 1914, 670?; Waterh., 1932, PL xxxii, 17<?).— 
Holotype male from Mt. Kosciusko. N. S. Wales, at Sydney. 

O. peromatus Kirby, 1893 (W. and L„ 1914, 594c?, 595c?; Waterh., 1932, 
PL xxxii, 16c?)* — Holotype female from Victoria in the British Museum. The 
figures of ornata nppersides In Seitz PI. 167f are this species. 

Hespeiuu.a Hewitson, 1868. 

Orthotype, Hesperia ornata Leach, 1814. The differences in the larvae and 
pupae are the chief points to separate this genus from Toxldia, the larvae and 
pupae of which are more like those of Trapezites. On this account malindeva was 
placed here, and now, for the same reason, sexguttata comes into this genus. 
Probably erypsigramma will be found to belong here. 

H. ornata ornata Leach, 1814 (W. and L., 1914, 602c?, G03<?; Waterh., 1932, 
Pl. xxxii, 13c?) ■ -“Holotype could not be found in the British Museum. Sydney must 
be the locality of the type. The figures in Seitz Pl. 167f of the nppersides of 
ornata are peromatus and of the underside picta. The northern race is monotherw 
Lower, 1907 (W. and L., 1914, 635?, 636?; Waterh., 1932, PL xxxii, 14?), holotype 
female from Kuranda, Qld., at Adelaide. 

H. pieta Leach, 1814 (W. and L., 1914, 610c?, 6n<f; Waterh., 1932, Pl. xxxii, 
10c?). — Holotype could not be found at the British Museum. Sydney must be the 
type locality. The figure of the underside of ornata is pirta and the figures of 
picta are very poor on Seitz PL 167. 

H. crypsargyra crypsargyra Meyr., 1888 (W. and L., 1914, 600c?, 601<?; Waterh., 
1932, PL xxxii, lie?).— I have seen the holotype male from the Blue Mts., 
N. S. Wales, in Meyriek’s collection. The northern race in New South Wales is 
hopHoni Waterh., 1927 (Waterh., 1932, PL xxxii, 12?). Holotype male from 
Barrington Tops at Sydney, 

H. mastersi Waterh., 1900 (W, and L., 660c?, 651c?; Waterh., 1932, Pl. xxxii, 
9(?)* — Holotype male from Clifton, N. S. Wales, at Sydney. This rare species has 
recently been taken at Port Macquarie, N. S. Wales, 

B. idothea idothea Misk., 1889 (W. and L., 1914, 716c?, 717?, 718c?; Waterh., 
1932, Pl. xxxii, 8c?, 8A?), — Holotype female from Victoria at Adelaide. Holotype 
male and allotype female of Trapezites dispar Kirby, 1893, from Victoria are 
iu the British Museum and are the same species. The South Australian race is 
efera Waterh., 1932, holotype male from Mt. Lofty at Sydney. 
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B, andersonf Kirby, 1893 (W. and L., 1914, 770?, 771$, 772?; Waterh., 1932, 
PI. xxxii, 7cJ) - — Holotype male from Victoria In the British Museum. 

B. chaostola chaostola Meyr., 1888.— I have seen the holotype male from 
Blackheath, N. S. Wales, which was the only specimen in Meyrick’s collection, 
The Victorian race la chares Waterh., 1933 ( W. and L., 1914, 690$, 691?, 700?; 
Waterh., 1932, PI. xxxii, 1?). Holotype male at Sydney. 

B. chrysotricha chrysotricha Meyr, and Lower, 1902 (W. and L., 1914, 631?, 
777?; Waterh., 1932, PI. xxxii, 5?, 6A$). — Holotype male from Albany, W. Aust., 
at Adelaide. The Victorian race is cyclospila Meyr, and Lower, 1902. Holotype 
male also at Adelaide. In Records South Australia n Museum , v, p. 56, 1933, I have 
discussed this race. H, leucospila Waterh., 1927, is a synonym, holotype male in 
National Museum, Melbourne. The Tasmanian race is pleheia Waterh., 1927 (W. and 
L., 3914, 632c?; Waterh., 1932, PI. xxxii, 6?). Holotype male at Sydney. 

Bespertlla donnysa Hew., 1868. — I And it difficult to assign a locality for the 
holotype male of this species in the British Museum from the Hewitson collection. 
Hewitson described both male and female and gave as locality Australia (Moreton 
Bay). He says: “Female without the small yellow spot of the anterior wing and 
the central orange of the posterior wing.*' These two characters are, however, 
always found in females of all races of donnysa. Therefore, his female was not 
this species. This is borne out by the fact that Hewitson, when figuring the 
upperside of the male in Exot. Butt., v, 1874, omits any reference to the female. 
Also in Kirby's list only one specimen is mentioned with the locality Australia. 
The holotype bears the label “Austl.” in Hewitson ’s writing. It appears to me 
that Hewitson transferred the locality Moreton Bay from his 1868 description 
to his 1874 description without looking at the label, Moreton Bay being the locality 
of his female. The species is very rare in the Moreton Bay district, as I have 
only seen one specimen, and that a male, from Stradbroke Is. The excellent 
coloured drawing 1 brought from London certainly agrees best with specimens from 
eastern Australia, but there is evidence that Hewitson received his eastern material 
only from near Brisbane. Perhaps for the present Moreton Bay may be retained 
as the locality of the holotype. 

B. donnysa donnysa Hew., 1,868 (W. and L. t 1914, 633?, 634$; Waterh., 1932, 
PI. xxxii, 2?). — Holotype male in the British Museum from Australia. I have many 
specimens from N. S. Wales and eastern Victoria. The race from Altona Bay, Viet., 
is jlavcscens Waterh., 1927 (Waterh., 1932, PI. xxxii, 3?) ; from Tasmania is 
aurantia Waterh., 1927; from South Australia diluta Waterh., 1932; from S.W. 
Australia alhina Waterh., 1932 (W. and L., 1914, 776$; Waterh., 1932, PI. xxxii. 
4<?) ; from Geraldton, W. Aust., galena Waterh., 3927. The holotype males of these 
races are at Sydney. In the Banksian Cabinet is a female donnysa labelled 
Friendly I«. Nelson ; this agrees with specimens I have taken near Botany Bay. 
There are also in the British Museum two males from the New Hebrides, H.M.S. 
Dart, acquired in 1892; one of these has a small label Mt. Wellgn. Feb. 1890, so 
they must have come from Tasmania with other species under the registration 
92-144. 

H. malindeva Lower, 3911 (W. and L., 1914, 740?, 741$, 749?; Waterh., 1932, 
PI. xxxii, 15?, 1 5 A$). —Holotype male from Herberton, Qld., at Adelaide. 

sexguttata sexguttata H,*Sch., 1869 (W. and L., 1914, 641?, 642$; Waterh., 
3932, PI. xxx, 16?). — Holotype female from Rockhampton, probably lost. The race 
from Banks Is. is seta Waterh., 1932, holotype male at Sydney, The material 
available of this species is still insufficient to determine the races and their range. 
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Dr. T. Guthrie and Mr. M. J. Manski have bred this species at Cairns, Qld., 
feeding on Vyperus pinnatus . The larvae are like those of the other HesperiUa 
and the pupa has a headpiece somewhat like that of malindem. It must therefore 
be removed from Toxidia to HesperiUa . 

Motasinoha Watson, 1893. 

Orthotype, HesperiUa dirphia Hew., 1868. The early stages of the two species 
in this genus are more closely allied to HesperiUa than to Toxidia. 

M. dirphia dirphia Hew., 1868. — Holotype female from Swan River in the 
British Museum, as well as the other female indicated by Hewitson in his 
description. In Exot. Butt., v, 1874, the male is figured and is also in the British 
Museum. The race from South Australia is trimaculata Tepper, 1882, holotype 
male at Adelaide, together with the holotype female quadrlmacutata Tepper, 1882, 
the female of this race, which Tepper later (1890) called petalia Hew. Two races 
occur in New South Wales, the holotype males being at Sydney. These are 
(Mata. Watorh., 1932 (W. and L., 1914, 628<?, 629?, 630c?; Waterh., 1932, PI. xxx, 
I9c?, 19A$), from Sydney and dea Waterh., 1983, from the Blue Mts. 

M. atralba atralba Tepper, 1882. — Holotype female consisting of two forewings 
at Adelaide. Tappers figures of this and the other species described by him are 
very inaccurate. The typical race from South Australia is atralba (W. and L., 
1914, 649$; Waterh., 1932, PI. xxx, 17c?). The male has a narrow inconspicuous 
stigma unlike the broad stigma of the Western Australian races. These are 
Vila Waterh., 1932, holotype male from Dirk Hartog la. at Sydney; dactyliota Meyr., 
1888, holotype male from Geraldton in Meyrick’s collection; the large race anace.s 
Waterh., 1937 (W. and L., 1914, 648$, 773<?; Waterh., 3932, PI. xxx, 18c?), from 
Hamel; and anapns Waterh,, 1937, from Stirling Ranges. The holotype males of 
an aces and anapus are at Sydney. 

Subfamily Hespkkunae. 

As the type of the genus Hesperia Fab. has been determined to be Papilio 
comma Linn., 1758, this subfamily name must be used in place of Pamphilinae. 
The Australian species have mostly come here by way of New Guinea, where many 
more species are found. To a very great extent I have to rely on Brigadier Evans 
for information on the species that range beyond Australia. I begin with those 
species with a pronounced headpiece in the pupa, in this way resembling the 
HesperiUa. 


Pelopioas Walker, 1870. 

Haplotype, Pelopidas midas Walker, 1870 (~ Oelaenorrhinm thrax Hb.). 
Unfortunately this name has to replace Chapra Moore, 1881, with orthotype 
Hesperia mathias Fab., 1798. Evans has pointed out that mathias Fab. does not 
occur In Australia, but there are two distinct species somewhat similar, but larger, 

P. agna Moore, 1865 (Waterh., 1932, PI. xxxiv, 10c?) . — This is the large 
greenish species figured as Baoris mathias Fab. The tips of the antennae are 
reddish and the lower spot in cell of the forewing, if present, is nearer the base 
than in lyelli. 

P. lyelli Rothschild, 1915 (W. and L., 1914, 711<?, 712$, 713c?; Waterh., 1932, 
PI. xxxiv, 10A$ ) .—Holotype from Vulcan Is. This has a whiter sex mark, the tips 
of the antennae are black. I have not yet had time to go through the large 
number of specimens at Sydney to give the distribution of this and the previous 
species. 
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P. impar Mab., 1883. — This species is from New Caledonia (described from 
Oceania). Two races arc found in Australia. That from Port Darwin is lavinia 
Waterh., 1932 (W. and L., 1914, 743c?, 744$; Waterh., 1932, PI. xxxiv, 11<J). 
Holotype male at Sydney. Specimens from Banks Is. are contiguous Rothschild, 
1915. 

P, einnara Wallace, 1866 <W. and L., 1914, 778c?, 779 Waterh., 1932, PI. xxxiv, 
13c?). — Evans considers this species has not developed races. It is figured (778-9) 
as Parnara eolaca Moore. 

P. bevani Moore, 1878 (Waterh., 1932, PI. xxxiv, 14<J).--The three specimens 
from Port Darwin are considered by Evans to have been Introduced. 

Pahnaka Moore, 3 881. 

Orthotype, Ett damns guttatua Brem., 1853. Btiorynnis Waterh., 1932, with 
orthotype Pamphila amalia Semper, 1878, is a synonym. 

P. bada sida Waterh., 1934 (W. and L„ 193 4, 714c?, 715$; Waterh., 1932, 
PI. xxxiv, 12c?), — Holotype male from Kuranda, Qld., at Sydney. 

P. amalia Semper, 1878 (W. and U, 1914, 686c?, 687$; Waterh., 1932, PI. xxxiv, 
9c?). — Holotype male is said to be in the Hamburg Museum. I have seen a drawing 
of it sent to Lower; it is now without a head. The holotype male (not a female 
as stated by Miskin) of fulgidux Misk., 1889, from Brisbane is at Brisbane, and 
is this species. I once considered Pamphila sigida Mab., 1891, as this species. 
The type is in the British Museum labelled Sydney. Evans finds it Is Atrytonopsis 
verna Edwards, 1862, from North America. 

Takactkocf.ua Butler, 1869. 

Orthotype, Hesperia maevius Fab., 1793. Bib l a Mab., 1904, liaplotype Hesperia 
papyria Boisd., 1832, is available for species with a stigma in the male. 

T, papyria papyria Boisd., 1832 (W. and L., 1914, 580c?, 581$; Waterh., 1932, 
PI. xxxli, 18c?, 18A$). — Holotype male probably in the Paris Museum and the 
locality Sydney must be used for it. Holotype male of celaeno Cox. 1873, from 
Nairne, S. Aust., is in the British Museum; Jumosa Guest, 1882, is also from 
S. Aust., holotype male at Adelaide, and alix PIdtz, 1884, from New Holland, The 
Western Australian race is agraulia Hew., 1868 (W. and L., 1914, 585c?, 586$; 
Waterh., 1932, PI. xxxii, 19c?), holotype male from Swan River in the British 
Museum, together with another male from the same locality and a pair erroneously 
labelled Moreton Bay, all from the Hewitson collection. Miskin's species minimus, 
1889, is a synonym of this race as, although he describes both races, his primary 
description applies to agraulia. His holotype is at Brisbane. Lower always 
considered that agraulia was the same as jlcitwiffafa Latr. Ho far this species 
has not been found beyond Australia, 

T. dolon dolon PIdtz, 1884 (W. and L., 1914, 876c?, 877$; Waterh., 1932, 
PI. xxxiii, 2c?, 2A$). — I have never been satisfied that we have correctly determined 
this species. It was described by PIdtz as an MS. name of Herrich-Schaeffer and 
Pldtz's figure 769, of which 1 have a copy, seems to be a female. The holotype 
probably came from Rockhampton, Qld. The description and figure might apply 
to the female of T , ina iola Waterh., 1933, or a race of ivalkeri, indeed the former 
is a better fit than what is known in Australia as dolon , The underside of the 
hindwing with rings in 2, 3 and 6 and the centre belongs to no skipper I know of 
in Australia. Mr. Max Day has extended its range to Port Macquarie, N.S.W. The 
race from the Northern Territory Is diomedes Waterh., 1933, holotype male at 
Sydney. 
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T. ina ina Waterh,, 1932, PI. xxxiii, 3^. — Holotype male from Port Darwin 
at Adelaide. It is the specimen Lower described as the female anisomorpha Lower, 
1911. When 1 described this species less than ten specimens were known. It is 
not rate on the east coast of Queensland, especially at Mackay. I have named 
these iolu Waterh., 1933, holotype male from Hayman Is. at Sydney. Probably 
this is the true dolon Plotz. 

T . anisomorpha Lower, 1911 (W. and L., 1914, 883<J, 884?; Waterh., 1932, 
PI. xxxiii, 4A?). — Holotype male from Port Darwin at Adelaide. A rare species 

with a wide range, but not yet caught commonly in any locality. Also found In 
Timor. 

T. ilia ilia Waterh., 1932, PI. xxxiii, 1^. — A very rare species from the Northern 
Territory. Holotype male at Sydney, The race beta Evans, 1934, is found in 
Dutch New Guinea. 

Ocybadistes Heron, 1894. 

Orthotype, Ovybadistes walkeri Heron, 1894, from Damma Is., holotype male 
In the British Museum. Seitz omits walkeri from the genus and places it in 
Telicota, The species were formerly placed by me in Padraona Moore, 1881. 

0. flavovittata Latr,, 1824. — * This name has a very unfortunate history, and 
at different times has been applied to almost every small brown and orange skipper 
in Australia. Unless a definite description is given by the earlier writers, it is 
impossible to know to which species they are referring. Semper, 1878, seems to 
have made the best of the earlier attempts as he lists both flavovittata and sunias. 
Miskin had but two specimens In his collection. Meyrick and Lower, 1902, used 
flavovittata for the western agraulia , and under sunias Included three species. In 
my catalogue, 1903, I had at least four species under sunian and used flavovittata 
for agraulia . Lower, 1911, still placed flavovittata as a Taractrovera, but made 
manias, rectivitta, walkeri , and hypomvhma distinct species. In 1914 it was 
pointed out that flavovittata could only have come from Sydney and was not a 
Taractrocera. To this Mr. N. D. Riley, 1926, agreed. In 1932 Brigadier Evans 
pointed out to me that amongst my long series there were two distinct species, 
one with a broad stigma in the male and one with a narrow stigma. This was 
the first time that the number of somewhat similar brown and orange species 
was definitely known. Acting on the report that a specimen with a Latrellle 
label “ flavovittata ” then in Oberthtir collection (ex Coll. Boisduval) was the 
species with a broad stigma, I described, in 1932, the species with the narrow 
stigma as hespera. The Latreiile specimen iB now in the British Museum, and is 
a female of the species with a narrow stigma in the male. It is undoubtedly one 
of the females Latreiile had before him and probably the only one of these now 
in existence. It is strange that Latreiile should have had only this species, as 
its female is rarer than that of the species with the broad stigma, It is to be 
hoped that confusion about this name is now finally settled. I agree to accept 
the Latreiile specimen in the British Museum as the probable holotype female. 

0. flavovittata flavovittata Latr., 1824 (W. and L., 1914, 866?; Waterh., 1932, 
PI. xxxiii, 11c?, 11A$) . — The name hespera Waterh., 1932, falls as a synonym, 
holotype male at Sydney, The race from North Queensland is ceres Waterh., 
1933, and from Fort Darwin is vesta Waterh,, 1932 (W. and L., 1914, 868c?, 865?). 
Holotype males of both at Sydney. This species has not yet been found beyond 
Australia. 

0. watkeri Heron, 1894. — There are four races of this species from Australia; 
Olivia Waterh., 1933, from Port Darwin; #owia Waterh., 1933, from Queensland; 
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sothis Waterh., 1933 (W. and L. t 1914, 859?; Waterh., 1932, PI. xxxiii, 9?, 9A$?), 
from Sydney, the holotype males of which are at Sydney. The holotype male of 
the South Australian race hypochlora Lower, 1911 (W. and L., 1914, 860?, 867$?; 
Waterh., 1932, PI. xxxiil. 10?), is at Adelaide. 

O. hypomeloma hypomeloma Lower, 1911 (W. and L., 1914, 584c?, 873?, 874$; 
Waterh., 1932, PI. xxxiii, 8?, 8 A?). —-Holotype male from Sydney at Sydney, 
together with the holotype male of the race vaga Waterh., 1932, from Prince of 
Wales Is., Qld. 

O. ardtea heterobathra Lower, 1908 (W- and L,, 1914, 872?; Waterh., 1932, 
PI. xxxiii, 7c?). — Holotype male from Kuranda, Qld., at Adelaide. Other races 
in New Guinea. 

Si, man A Evans, 1934. 

Orthotype, Pamphila lascivia Rosens tock, 1885. 

*S\ lascivia lascivia Rosenstock, 1885 (W. and L., 1914. 587?, 688<?; Waterh., 
1932, PI, xxxiii, 14?). — Holotype female in the British Museum from Victoria. 
The North Queensland race is neoctes Mab., 1891 (Waterh., 1932, PI. xxxiii, 16c? ) * 
from Cooktown. The holotype could not be found in the British Museum and is 
probably lost. The holotype male of Janus Waterh., 1937, from Bathurst Is. is 
at Sydney. Other races occur in Timor and New Guinea. 

8. sunias Feld., 1860. — The identity of this small and widespread skipper has 
been a trouble for many years. Almost every small brown and orange eastern 
Australian species has had this name attached to it. In my early days I had no 
less than four different species under the name. Considerable advance was made 
in 1914 and again in 1932. There seems to be no doubt that our northern race 
is rectivitta Mab., 1878 (W. and L., 1914, 682$, 583?, 875?, 882?; Waterh., 1932, 
PI. xxxiii, 12?). This was described from Celebes and Australia, but in the 
‘Genera Insectorum', Celebes only is given. In the British Museum is a specimen 
from Mabille's collection with a Mabllle label “P. rectivitta P. Mb. Nov. Holl ” 
This is very probably the male holotype and is certainly our northern race. 
There is no race of sunias in Celebes. The other Australian races are nola Waterh., 
1932, PI. xxxiii, 13?, 13 A$, from New South Wales, and sauda Waterh,, 1937, from 
Port Darwin. Holotype males of both at Sydney. 

Akhhenklla, nora. nov. 

This name is introduced to replace Arrhenes aB used by myself (Waterh., 1932, 
p. 251) and Evans (JEnfom., 1934, p. 206). Arrhenes was first mentioned by 

Mabllle In the Genera Insectorum, 1904, p. 142, as a manuscript synonym of 

Ocybadistes Heron. Mabllle does not mention 0. walkcri , the genotype of 

Ocybadistes, and his description is based on mamas . The use of Arrhenes by 

Evans and myself is incorrect, as that name can only be considered as a synonym 
of Ocybadiste# Mab,, ncc Heron. 

Arrhenella differs from its allies in having much broader wings and in the 
shape of the antennal club which is gradual and not sharply bent. The male has a 
discal stigma. Genotype Pamphila marnas Feld., 1860. 

A. marnas afflnis Waterh. and Lyell, 1912 (W. and L„ 1914, 886?; Waterh., 
1932, PI. xxxiii, 6?), is the Australian race. Holotype male from Kuranda, Qld., 
at Sydney. This Is the smaller and rarer of the two similar species of the genua 
found in Australia. Races of marnas are found in New Guinea and the Moluccas. 

A. collatus iris Waterh., 1932 (W. and L., 1914, 704?, 886?; Waterh., 1982, 
PI. xxxiii, 5?), is the Australian race. Holotype male from Kuranda, Qld,, at 
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Sydney. Plotz described collatus from Delagoa Bay, but all the other species in 
the same paper are eastern and his coloured drawing shows it to be from New 
Guinea. 


Telicota Moore, 1881. 

Orthotype, Papilio augias Linn., 1767. For a short time Astycus Hb. was used 
instead of Telicota, but that usage has been shown to be incorrect. As these 
species are very similar and difficult to distinguish from one another, I can only 
follow Evans in his papers in the Entomologist for 1934. Females are even more 
difficult to separate. 

A . — TJncus undivided. 

T. eurotax Feld,, 1860, from Amboina. The Australian races are curychlora 
Lower, 1908 (W. and L., 1914, 692<?, 693c?, 861c?; Waterh.. 1932, PI. xxxiv, 8c?, 
8A$), from New South Wales, and laconia Waterh., 1937, from Cairns, Qld. 
Holotype males of both at Sydney. 

Ji . — Uncus divided to base. Forewing vein 3 markedly nearer to vein 2 than 
to vein 4. 

T. aupias or pens Plotz, 1883 (Waterh., 1932, PI. xxxiv, 3c?, 3A$), from Cape 
York, is the Australian race of this widely distributed species. 

T. anisodesma Lower, 1911 (W. and L., 1914, 701c?, fc62<?; Waterh., 1932, 
PI. xxxill, 18(?, 18A$). — Holotype male from the Richmond River, N. S. Wales, 
at Adelaide. This rare species has not been found In North Queensland and the 
sexes are very different. 

C. — Uncus divided to base. Forewing vein 3 about midway between veins 
2 and 4. 

T. kreffti kraffti Macleay, 1866 (W. and L„ 1914, 868c?; Waterh., 1932, PI. 
xxxiv, 4c?). — Holotype male at Sydney, The unpublished fig. 705 by Plotz of 
Hesperia angustula H*Scli., 1869 from Cape York is this species, which ranges 
from China to Australia. The race from Port Darwin is argilus Waterh., 1933. 
Holotype male at Sydney. 

T. anvilUi H-Sch., 1869 (W. and L., 1914, 683c?, 702c?, 703$; Waterh., 1932, 
PI. xxxiv, 5c?, 6A$).-~ 1 The female is olivesvens H-Sch., 1869. Both are described 
from Rockhampton. The range of this species coincides with that of kreffti for 
about 200 miles in Queensland and it extends to the south of Sydney. 

D. — Uncus divided to base. Forewing vein 3 nearer to vein 4 than to vein 2. 

T. mesoptis mesoptis Lower, 1911 (W, and L., 1914, 869$; Waterh., 1932, 

PI. xxxiv, 6c?, 6A$). — Holotype male from Kuranda, Qld., at Adelaide. Typically 
from North Queensland, but races occur in New Guinea, Key and Aru. 

T. brachydesma Lower, 1908 (W. and L. # 1914, 671c?, 672$, 878<?, 879$; Waterh., 
1932, PI. xxxiv, 7c?, 7A$). — Holotype male from Cooktown at Sydney. A rare species, 
confined to Australia. 

T. Ohara ohara PHHz, 1883 (W, and L., 1914, 6S$t?, 696c?, 697$; Waterh., 1932, 
PI. xxxiv, 2c?). — Described from a female from Cape York, holotype probably lost. 
Occurs elsewhere in the New Guinea area. 

Cephrknes Waterhouse and Lyell, 1914. 

This genus was proposed in place of Corone Mab., 1878, which is preoccupied. 
Its genotype is C. ismenoides Mab., 1878, a race of Pamphila augiades Feld., 1860. 

C. augiades Feld., 1860. — Typically from Amboina, two races are found in 
Australia. The southern is -sperOtias Feld., 1862 (W, and L., 1914, 679$, 682$; 
Waterh., 1932* Pl. xxxiii, 17A$). Holotype male from Sydney could not be found 
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at Tring. The male has small spots in 4 and 5 on the upperside of the forewing. 
The female is well marked on the upperside, although rarely specimens are found 
with the markings reduced. These are ulama Butl., 1870, holotype in the British 
Museum. Mathew, 1888, described the early stages of this race under the name of 
phineus Cram., a Surinam species. Olliff and Forde, 1891, used the same name in 
the text and palvnarum Scott on the plate. The northern race is ismenoides Mab., 
1878 (W. and L„ 1914, 678?, 680$, 681?; Waterh., 1932, PI. xxxiii, 17c?, 17B$), based 
on a female without markings on the upperside. This holotype is in the British 
Museum, and 1 would assign the locality Cook town for it. The male is without a 
spot in 5 on the upperside of the forewing, and the spot in 4 is usually smaller than 
in sperthias, This species has the end of the uncus bidentate. 

C. triehopepla Lower, 1908 (W. and L., 1914, 676?, 677c?; ’ Waterh., 1932, PI. 
xxxiii, 16?). — Holotype male from Mackay, Qld., at Adelaide. This species has 
the end of the uncus tridentate. 

Sahkua Sw inhoe, 1908. 

Orthotype, Hesperia eaesina Hew., 1866. The three Australian species of this 
genus are all different in appearance, but all have much longer antennae than the 
others in the group. In the male, al hi fascia has a small patch of sex scales within 
the white spot in la of the forewing above, autoleon a broken stigma, and fuliginom 
a complete stigma. Races of all are found beyond Australia. 

8. caesina albifaxeia Misk., 1889 (W. and L., 1914, 566?, 569?; Waterh., 1932, 
PI. xxxiv, 15?) — Holotype male from Herbert River, Qld,, at Brisbane. 

8. orida fuliginom Misk., 1889 (W. and 1,., 1914, 737$; Waterh., 1932, PI. xxxiv, 
16?) . — Holotype female from Cardwell, Qld., at Brisbane. 

8. dobboe autoleon Misk., 1889 (W. and L„ 1914, 694?, 695?; Waterh., 1932, 
PI. xxxiv, 1?). — Holotype female from Cardwell, Qld., at Brisbane, and not a male 
as stated by Miskin. No mention is made of a stigma in his description. 

The following species have been recorded from Australia with a definite 
locality. 

Pyrgm argtna Pldtz, 1884, Mitth. Nat. Per. Neu-Pomm., p. 22, Brisbane.— 
I have seen a copy of the coloured drawing of Pltftz and also the figures in Seitz, 
where It is stated to be a Bibla , It does not resemble any known Australian 
skipper, and if it were from Brisbane it should have been found again. 

Hesperilla rietmanni Semper, 1878, Journ. Mus. Godeffroy , xiv, p. 187. — A male 
and a female described from Sydney, caught in February. It is a small species, but 
I have never been able to determine what it is. It may possibly be compaeta Bull., 
especially the female. Semper compares the male to picta, but he seems to have 
identified that species wrongly. 

UcsperiUa hi fascia ta Tepper, 1882.— The figure is very poor and seems to 
resemble a moth rather than a butterfly. In 1890 Tepper suggested it might be 
flavovittata Latr., but the figure could not possibly be that species. 

Oriens augustttla H*Sch. f 1869. — This was described from Fiji. The specimens 
in the Hewitson collection labelled Port Denison are certainly from Fiji. The 
Townsville male at Adelaide was no doubt caught at Townsville. An occasional 
straggler may be caught in Australia, but It has failed to establish itself here. 

Hasora celaenus lugubris Boisd., 1832. — There is a very poor male at Adelaide 
from Cape York. If the record is correct, it is undoubtedly a straggler from New 
Guinea where it Is common. 
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Most of Mabille's species described in 1891 have been mentioned above, except 
the following: 

Hesperilla eaclis is the common Baracus vittutus Feld, from Ceylon. Mnbille, 
1904, agrees to this. 

Hesperilla sarula. — Holotype female in Berlin Museum shows it is not 
Australian. 

Pamphila lagan,— Holotype male in Berlin Museum shows It is not Australian. 

Padraona suborbiculari# Mab,, 1904, is a Dalla from South America. 

Oeybadiste# suffusus Mab., 1904, is the male of Telicota melanion Mab., 1878, 
from New CfUinea and has not yet been caught in Australia. 
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REVISION OF THE GENUS FEK0U80E1FA MALL. (DIPTBRA, 
AGROMYZIDAE). 

By A. L. Tonnoib, Division of Economic Entomology, C.S.I.R., Canberra. 

(Communicated by Dr. Q. A. Currie.) 

( Sixteen Text-figures. ) 

[Head 30th June, 1937.] 

Although the genus Fergusonina has been erected within recent years by 
MaUoch (1924), a revision of it has already become necessary on account of the 
many species brought to light by the work of Dr. G. A. Currie on the early 
stages of these interesting gall makers. No less than 19 species are now known 
to us, many of which would not have been easily detected but for the evident 
specific characters exhibited in the larval stages and also, in many instances, by 
the shape of the gall. There is no doubt that a large number of other species are 
awaiting discovery, since each species of Eucalyptus seems to have its corres- 
ponding species of Fergusonina, and even in some instances several of them, 
according to the part of the tree on which the galls are found. 

As many of the newly-discovered species could not readily be distinguished 
from the seven known ones by means of the few characters, mainly of coloration, 
used by Malloch in his descriptions, a more complete study, including the genitalia 
of all the species, and especially of the known ones, became imperative. This 
revision was greatly facilitated through Mr. Malloch’s kindness in making his 
types available to the writer; they will eventually be returned to the institutions 
from which he had received them for study. 

The seven species described by Malloch are: F. tnicrocera, genotype ($ 1924, 
cf 1926; gall unknown), F. atricornls (<£ 1925; gall unknown), F. flavicornls 
(2 1925; gall unknown), F. scutellata 1925; gall unknown), F. biseta (<£ 1932, 
from galls of E. maeulata ), F. gurneyi (<J, $ 1932, from galls of E. maeulata), 
F. eucalypti (<f, 2 1932, from galls of E. maeulata ). 

All except the last two were described from single specimens; both sexes of 
F. eucalypti and F. gurneyi were obtained through breeding from a certain type 
of gall, but the two sexes of F. mierocera have been collected in the field, in 
different localities, near Sydney. It is therefore doubtful whether they actually 
belong to the same species since the multiplicity of forms is so great. The files 
of both sexes given as belonging to the same new species described in this paper 
have always been obtained from the same type of galls on the same host; it is, 
therefore, very likely that the correlation is correct, All errors are, however, 
not completely excluded by this method, since two species, such as F. eucalypti 
and F. gurneyi , may sometimes breed in very similar galls on the same part of 
the tree, 

It is remarkable that none of the twelve new species bred recently from 
known galls can be referred to any of the seven described species, yet the localities 
of some of them are not so very far apart; this shows that, the number of Species 
must be very large indeed. 



BV A, t. TONNOItt. 


127 


Genus Febqusonina, 

The original diagnosis of the genus was made by Malloch (1924, p. 337) on a 
single female specimen, the venation of which is very probably aberrant, and 
the head chaetotaxy an exception among the many other species. This diagnosis 
was supplemented and corrected further by that author in 1925 (p. 90) and then 
In 1932 (p. 213) , and it stands in need of further emendation and addition since 
the discovery of many other new Bpecies. In view of these successive modifications, 
it seems best here to give a full description of the generic characters as drawn 
from the older species and those that have come to light recently. 

Bead ,— Face conspicuously flattened, lunula unusually developed, antennae 
small, separated by a strongly developed carina and inserted in deep pits at the 
level of the lower margin of the eyes, but quite distant from these. Antennae 
almost bare, a few tiny hairs and one stiff but short bristle on the 2nd segment. 
Arista usually incrassate at base, more or less elongated and more or less stiff, 
sometimes the distal part flagelliform, almost always distinctly pubescent. 
Proboscis small, palpi moderate. Chaetotaxy: vibrissae always well developed: 
parafacials, frons and vertex covered with small stiff hairs; almost always two 
orbitals, seldom only one, the posterior ones larger; sometimes in between them 
one or two short hairs, slightly larger than those of the vertex and pointing in 
the same direction as the true orbitals; sometimes also one of these small hairs 
in front of the anterior orbital, or behind the posterior one. Two pairs of verticals, 
the inner ones smaller, convergent, the outer ones divergent; the ocellars procliuate 
and parallel, the post verticals against the ocellar triangle, erect, parallel. 

Thorax , — Mesonotum with numerous small stiff hairs fairly regularly 
distributed; almost always three, sometimes four, distinct prescutellar dorso- 
centrals, the anterior ones sometimes very small and difficult to detect. One pair 
of prescutellar acrosticals present, sometimes not much larger than the hairs 
of the mesonotum; often another small bristle in between the acrosticals and the 
last dorso-central. One or two prealar and postalar, one humeral, one post- 
humeral and two notopleural bristles. Mesopleurae setulose, one larger bristle 
on the upper margin, sometimes a second one, always smaller. Mesosternum 
setulose with one larger bristle on upper margin. 

Legs with tiny stiff hairs; a row of postero- ventral bristles on the anterior 
femora; one large postero- ventral bristle on the hind femora. 

Wing .— Costa apparently unbroken at base except near h, extending past the 
tip of Hfi+a and sometimes reaching the tip of R^, but in that case its fine bristles 
are not always present up to that point, so that the costa seems, at first sight, 
to go only up to a little distance beyond the tip of R^*. The two branches of 
Rs are usually parallel, but may also be convergent. The posterior cross-rein may 
be missing (as in Phytomyza) either completely or it may be represented by a, 
very small stump on M. The distance between the two cross-reins is usually 
equal to the length of the posterior cross-vein, but it is, in a few instances, either 
smaller or larger. 

Abdomen fairly flattened rentro-dorsally. Hypopygium of male inconspicuous, 
folded under the venter;* it is composed of a rounded capsule, the 9th tergite.f 
with which the coxites are fused and are therefore not able to move independently. 

, * F. mici'ooera may constitute an exception in this respect, since Malloch described 

the forceps as being long and protruding; I have not seen this species. 

t Jn one species, F, itetcmani, the Sth tergite also enters in the composition of the 
hypopfcgial capsule (fig. 11B). 
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These coxites assume the shape of ventro-lateral, more or less developed, lobes or 
flaps which may or may not be divided by a deep cleft from the capsule of the 
9th tergite. Sometimes these flaps, instead of being rounded, are provided with 
a conspicuous apical tooth (flga. 9, 15, 16), and between them and the sub- 
anal lobe there is at times a conspicuous, rather strongly sclerotized tooth 
(figs. 11, 13). The flaps are often provided on their inner face with a number of 
sensory setae. The dorsum of the 9th tergite carries a fair number of small 
stiff bristles and a pair of very long ones at the base; they are usually cruciate 
(figs. 11, 12, 16). The 9th tergite and Us ventral flaps almost completely surround 
the distal end of the aedeagus or intromittent organ. The aedeagus is composed 
of a rather complex basal part comprising the ejaculatory apodeme which is not 
an independent piece as in many Acalyptratae and in Agromyza for instance, but 
it is attached by a transverse sclerotized bridge to a large shield-like piece 
(fig. 3A) enclosed within the abdominal cavity and which I very doubtfully 
consider as an apodeme of the 9th sternite ; the intromittent organ is composed 
of a median duct, evidently the penis, and a dorsal semi-cylindrical piece 
apparently constituted by the longitudinal fusion of two symmetrical elongate 
organs (the parameres?) which form the hypophallus; near the extremity of the 
penis there is, on each side, an articulated, often toothed, organ which is analogous 
to the titillator of certain chalcid wasps. When the intromittent organ is dissected 
these two “tltUlators" remain attached to the penis; 1 take them to be the 
paraphaili. Normally they are also attached by their externo-basal corner to the 
hypophallus, so that when the penis slides forward on the latter the paraphaili 
are tipped sideways (figs. 2, 3) ; their function is apparently to serve as anchorage 
during copulation. The shape and structure of these paraphaili are peculiar to 
each species; they often offer a better means of identification than the ventro- 
lateral flaps, which do not always come out well on the preparations; but to 
obtain a good view of the paraphaili it is necessary to dissect the aedeagus out 
of the 9th tergite before mounting. 

In the female the distal end of the abdomen is highly modified, even the 6th 
segment being involved In the formation of the ovipositor; this segment is sub- 
cylindrical, its tergite and sternite being fused so as to form a strongly chltinlzed 
tube without lateral suture; it carries a number of submarginal bristles arranged 
in one dorsal and one ventral group, in which the number of bristles and their 
arrangement differ according to species, or group of species. The 7th segment 
is fusiform, still more strongly sclerotized; it also carries a number of sub- 
apical bristles and, exceptionally, some more bristles on the bulb, either ventrally 
or dorsally. 

These two segments constitute the external part of the ovipositor, but 
sometimes, at least after death, the Sth segment protrudes amf the whole organ 
assumes then a much more elongate appearance (figs. 4, 5, 10). The 8th segment 
is normally invaginated completely within the 7th; it is membranous, but moat 
of Us surface is covered with dense triangular teeth directed backwards. The 
9th segment is very long and stylet-like, gently curved, and ends in an acicular 
point; its musculature is attached to a very long rod-like apodeme of the 7th 
segment which projects a long way within the 6th segment. 

Status of the genua Fergusonina. 

In his first paper Malloch placed this genus in the Agromysidae, subfamily 
Agromyainae, without discussing in any way the family or subfamily status of 
his new genus. 
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If one is to follow Hendel in giving such a great importance to the breaks 
in the costa in the taxonomy of the Ac&lyptrat&e, Ferguttonina could not find 
ft& place in the Agromyzidae because there is no such break in the vicinity of 
the tip of R,. There is only one slight break, or trace of such, in the vicinity of h, 
such as is found in the Trypetidae, Milichidae, Carnidae, and a few others, but hi 
all these families there Is also a distinct break at R,. 

Ferguftonina stands apart among the Agromyzidae in the absence of the lower 
orbital bristles; the post-vertical bristles sub-parallel, erect, not strongly divergent 
and pointing backwards; by the conformation of the abdomen which has only 
five visible segments before the genitalia in both sexes, since the 6th in the 
female is, in a way, a part of the ovipositor. The conformation of the male 
hypopygium is also quite different from that of the Agromyzidae; the female 
ovipositor is more akin to that of the Trypetidae, but yet not fundamentally 
different from that of Fhytomyza , for instance (some species also lack the posterior 
cross-vein as in this genus), in which the 8th segment is also of a raspy nature; 
however, in Fergusonina the 9th segment is stylet-shaped as in the Trypetidae. 

I am gtving here a list of the characters *of the Agromyzidae as set out by 
Hendel (1928) and by Hering (1927), so that one might, by comparison with the 
detailed description of the genus Fergusonina I have given above, easily appreciate 
how far this genus differs from the other members of the family: 

(1) Costa interrupted in front of tip of Sc or (2) Sc obsolete, ending in 

costa or in R, ; (3) costa reaching to R 4+a or M,; (4) anal and anal cell always 
present; (5) vibrissae and inferior orbitals always present; (6) when vibrissae 
absent the costa only reaches the tip of R 4 „ 5 and the lateral ia and vertical plate 
are widened in front and strongly hairy; (7) posterior cross-vein present or 
absent; (8) several dorso-ceutral bristles; (9) acrosticals present or absent; 
(10) facial carina present; (11) antennal pit reaching the epistome; (12) palpi 
small; (13) presutural bristles present; (14) prescutellar bristles present; 
(16) postvertical bristles not convergent; (16) no bristle on frontal band (inter- 
frontalia); (17) abdomen with six visible segments before the genitalia in both 
sexes; the 7th segment forms the non-retractlle part of the ovipositor, its terglte 
and sternite being fused in a single tube in which the rasp-like 8th and the soft 
9th segments are withdrawn. 

Many “families" have been erected in the past in the Haplostomata with less 
grounds than Fergusonina would have to be included in a family of its own; yet., 
as its affinities evidently point to the Agromyzidae, I propose to erect only a 
new subfamily within this group to receive this genus. This procedure will 
more readily suggest the affinities, without introducing another family in this 
already over-divided group. 

To sum up, the new subfamily of the Fergusonin&e is characterized as 
follows: Costa without break at tip of Sc or Rj, but with a trace of one at h, 
only two or even one posterior orbital bristle; antennae inserted very low 
on the face; lunula extremely developed; only five abdominal segments before 
the genitalia; 6th abdominal segment in the female forming part of the ovipositor, 
the 9th segment stylet-shaped. 

The key to species given below will only work for the species known to me; 
it will have to be remodelled as further species are added to the list. It is almost 
completely based on coloration; this is a serious weakness, but it will allow 
identification of a fairly large number of species without dissection of the 
genitalia, However, unless the specimens studied have been bred from galls of 
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a known species of Eucalyptus, dissection of the genitalia will have to be 
resorted to in the end, In order to obtain an accurate identification* The grouping 
of the species follows the order given in the key; it is purely artificial, since it 
rests mostly on characters of coloration. No sound grouping could really be 
attempted until most of the large number of species, which await discovery, are 
brought to light. 

At Dr. Currie’s request all the new species have been named after persons 
who have procured him material or have otherwise helped him with his work. 

The types of F. microcera , atricornis , flavicornis and scutellata are in the 
collection of N.S.W. Dept, of Health, Sydney; those of F. biseta , gurneyi and 
eucalypti in the collection of the Entomological Branch, Dept, of Agriculture, 
Sydney; and those of all the new species described in this paper in the collection 
of the C.S. 4kI.R. at Canberra. 


i o. 

u. 

3 2 . 

i a. 

14. 


Kvy to specie*. 

Antennae partly black or brownish 2 

Antennae completely yellowish ’ 4 

Third antennal segment black or thrown, orbital bristles very smalt 3 

Second antennal segment blackish-brown, sometimes rather faintly ; four complete 
dark vittae on the mesonotum and longitudinal blackish streaks on pleurae ; 

orbital bristles well developed F. carteri , n. sp. 

Mesonotum shining without dork vittae or markings ; parafaclals wide, with two 

rows of Betulae; wing-length 3 mm F. eucalypti Mali, 

Mesonotum dull, with dark markings on the side past the suture ; wing-length 

2-2 mm F. alricomia Mall. 

Posterior cross- vein missing or represented only by a very small stump on the 

median vein* 5 

Posterior cross- vein complete 6 

Genitalia as in ilg. 4 F. evansi, n. sp. 

Genitalia as in fig. 5 F. davidsont, n. sp. 

Uegs extensively dark or with a few small dark markings 7 

Lrogs completely yellow A 

Mesonotum black with exception of the side margins, dark markings on the femora 

only F. aculcUata Mall. 

Mesonotum mostly yellowish -orange or else the touv dark vittae are not fused 

together and the area in front of the scut ell um Is yellow 8 

r^egB with small dark markings on the tibiae only F. brimblecombi, n. sp. 

Legs with extensive black markings on the femora and tibiae, hypopygium blackish 

F. mordant, n. sp. 

Mesonotum extensively dark or with four almost complete dark vittae 10 

Mesonotum without dark markings or at most with a few faint ones past the 

suture 3 5 

Mesonotum extensively dark, the dark vittae being fused or almost fused and 

extending to the scutellum 11 

The dark vittae well separated, or If fused the area in front of the scutellum is 

yellowish 12 

The mesonotal vittae completely fused F, acuteUata Mall. 

The vittae distinctly separated by very thin yellow streaks F. £i«nteyi Mall. 

No dark markings on pleurae or alae, or else they are small and faint 13 

Dark markings on pleurae extensive 14 

Four complete dark vittae on the mesonotum, the lateral ones not split longitudinally 

past the suture and not extending on the alar callus F, peacotti, n. sp. 

The four dark vittae somewhat interrupted before the suture, the lateral ones split 
past the suture so that there appear to be six vittae across the middle of the 

notum F. ftaviaomis Mall. 

Median vittae of mesonotum interrupted in their middle, area in front of scutellum 
and sides of the latter tnfuscated : mesopleurae almost completely dark; 8th 
abdominal tergite present in male and as big as the Ath .... F. neicwiml, n, sp. 


* F. ntioroccra , whose type is the only known specimen, has the posterior cross-vein 
obsolete on one wing only ; it is not placed in this section. 
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Median vittae complete and fused with the lateral ones; area in front of scutellum 
yellow ; mesopleurae dark on their upper and lower margins ; 8th abdominal 
segment apparently missing in the male F. tockharti , n. sp, 

15. Thorax entirely yellowish or orange without trace of darker vittae on the mesonotum 

past the suture or dark markings on the pleurae 16 

Mesonotum with a few dark markings past the suture* 18 

16. Orbital and ocellar bristles very small, distance between the two cross-veins shorter 

than the anterior cross- vein F. frcnchi , n. sp. 

These bristles of normal length, distance between the two cross- veins sub-equal to 
the length of the posterior cross-vein 17 

17. Only one orbital bristle F. microaera Mall. 

Two orbital bristles present 18 

18. Femora rather Inrrassate. wing length 2-5 mm.; hypopygiurn as in Hg, 13 

F. biaeta Mall. 

Femora normal, wing length 2 mm. ; hypopygiurn as in tig. 14 .... F. nicholaoni , n. sp. 
1 8. Wing-length 2*5 mm. in male. 3 mm. in female, dorsum of abdomen nearly completely 
black ; 6th abdominal segment mostly black in female ; hypopygiurn as in 
flg. 15 F. ourriei, n, sp. 

Wing-length 2-2 mm., dorsum of abdomen mostly yellow, base only of torglte brown ; 
6th abdominal segment mostly yellow fn female ; hypopygiurn as in fig. 16 
F. tillyardi , n. sp. 

1. FeEGUSOMJSA CARTKRI, H. Sp. 

cf. Head lemon-yellow, ocellar triangle brown, Irons very slightly infuscated 
anteriorly. Base of antennae deep black, 3rd segment orange, arista black, rather 
thick and long, sub-nude, Vibrissae and all the hairs of the face and frons black. 
Two supra-orbitals somewhat longer than the ocellars; sometimes a very small 
bristle between them pointing outwards. Upper part of occiput behind each eye 
brownish. Thorax: Mesonotum orange-yellow, somewhat shining, slightly grey- 
pruinose when seen from in front, with four wide blackish vittae, the lateral 
ones split longitudinally behind, the median ones reaching posteriorly to the last 
third of notum. Scutellum lemon-yellow; pleurae yellow with a well-marked 
longitudinal black streak; hypopleurae with a small and slight infuscation; post- 
notum blackish. Three pairs of dorsowentral bristles and only one pair of 
prescu tollar acrosticals. Legs completely yellow, all the hairs and bristles entirely 
black. Wing ; Costa almost reaching tip of R 4+# , but devoid of setulae soon after 
tip of R, 4a ; the two branches at Hs parallel; the distance between the two cross- 
veins equal to the length of the posterior cross-vein. Abdomen dull black dorsally 
except at base and on posterior half of 6th segment; 4th segment very narrowly 
margined with yellow; hypopygiurn yellow. Flap of the 9th tergite not divided 
from it; paraphalli with four teeth, one large apical one and three smaller lateral 
ones and without any sensory pits or pores (fig. IB). Wing-length 3 mm. 

$>. Completely similar to male; hind margin of 5th abdominal segment broadly 
yellow, the 6th completely dull yellow, the 7th shining black; the chaetotaxy as 
in fig. 1C. Type, allotype and numerous paratypes bred from leaf galls of 
K. tituartiana in Canberra in July, 1934. 

A number of specimens bred from galls of J£. ampgdalina from Emerald (Vic.) 
by Mr. C. French on 11th October, 1906, appear to belong to this species; the 
genitalia of both sexes correspond well, but the second segment of the antennae 
is sometimes only slightly infuscated and not deep black. The same species 
has been obtained from an undetermined species of Eucalyptus in Adelaide by 
Mr. J. W, Evans. 

* The alternative should always be tried, as these markings may be absent in less 
mature specimen*. 
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2. Ferouhonina eucalypti Mall. 

Phoc. Linn. Soc. N.S.W., Ivii, 1932, p. 214. 

Head yellow, ocellar triangle with black spots on the inside of each 
ocellus; 3rd antennal segment black, the arista entirely black, thin, not incrassate 
at base, distinctly pubescent. The orbital bristles are very small, scarcely dis- 
tinguishable from the other hairs of the vertex; they are, however, as long as 
the ocellars and the inner verticals. Vibrissae very small, entirely black, all the 
hairs of cheeks, face and frons, black; three rows of hairs on the parafacials 
which are correspondingly wider than usual. Thorax ; Mesonotum brightly 
shining rufous-orange, without dark vittae except on the anterior margin, just 
above the neck, where there is a trace of the fused median vittae. Pleurae 
without dark markings, postnotum brown. Only two distinct dorso-eentrals ; four 



Fig. 1. — Ferguaonina carteri , n. sp, A , male hypopygium from below; JJ, Up of 
intromittent organ ; C. ovipositor. 

Fig. 2. — FerpuAOnina eucalypti Mall. A, male hypopygium from below; B, tip of 
intromit tent organ, the paraphalH exserted. 

Fig. 8* — Fcrguaonina atricornis Mall. A. male hypopygium from below; B, tip of 
intromlttent organ, the paraphall! exserted. 

Fig. 4.— Fergucontna evanul, n. sp. A, ninth tergite of male from below; B, Up of 
intromlttent organ ; C, ovipositor with the 8th segment protruding. 
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other prescutellars, a abort setulose hair behind the supra-alar, Legs yellow. 
All the hairs and bristles, even those of the coxae, black; the hind femora 
with the usual preapical antero- ventral bristles. Wing: Costa actually reaching 
the tip of K 6 , but appearing to stop in between the two branches of the radial 
sector because its black splnulae do not reach any further; the branches of R» 
slightly convergent in distal half; distance between the two cross-veins distinctly 
greater than the length of the posterior cross-vein. Abdomen with a large 
transverse black band in the middle, which spreads on the dorsum of the second 
to fourth tergltes. Hypopygium yellow, its ventral flaps much developed and 
distinctly separated from the 9th tergite; the paraphalli are multidentate distally 
and have three sensory pores arranged as shown in figure 2B (these organs 
are represented there somewhat extruded, not in their normal position) ; between 
the two distal lobes of the hypophallus there is a number of characteristic sensory 
cones. This hypopygium is very similar to that of atricornis on account of the 
development of the flaps; the distal strongly sclerotized pieces shown in figure 3A 
are also present here, but are not figured as they are hidden by the flaps on 
account of the position of the whole organ In the preparation. Wing-length 3 ram, 
Three orbitals very small and near each other; there is no trace of reddish 
vittae on the mesonotum. The abdomen is brown on the dorsum of segments IX 
to IV and base of V, the sixth slightly infuscated at the base dorsally, the 
seventh rather dull black. The vestiture of ovipositor is unusual; on segment VI 
there are 6 submarginal dorsal bristles, the outside ones being larger, and 4 to 5 
submarginal dorsal; besides these there are, on each side before the submarginal 
bristles, two groups of small setulose hairs; one dorso-lateral, of 4 to 5, and one 
ventro-lateral, of 5 to 6 hairs. On segment VII, besides the usual long apical 
bristles, there are some fairly numerous smaller bristles on the bulbous part 
of the segment, about 20 above and 10 below. 

This specieB was obtained from bud galls of E . maculata at Bodalla, N.S.W., 
in October, and at Bateman’s Bay, also in October, by W. L. Morgan. I have 
seen the holotype male, the allotype, and another female paratype; there is no 
distinct trace of reddish vittae on the mesonotum, as stated by Malloch; what 
may appear to be such are the muscular bundles visible through the rather 
transparent integument of the notum. 

3. Frkoubonina atricornis Mall. 

Proc. Linn. Soc. N.S.W., 1, 1926, pp. 91, 92, fig. 7. 

Head yellow, ocellar triangle shining black; base of antennae yellow, 3rd 
segment deep black, arista entirely brown. The chaetotaxy of the head is remark- 
able because of the small size of all the bristles except the outer verticals; 
however, all the usual bristles, as Indicated in the generic diagnosis, are present, 
although difficult to make out. The type shows three orbitals, the median one 
being somewhat larger than the others and about equal to the inner verticals; 
the ocellars are A little longer. Only one row of setulae on the lower part of the 
parafaciala which are narrow at that spot. All setulae of face and frons black. 
Vibriesae entirely black. Thorax yellow, mesonotum orange, with four very 
Indistinct rufous vittae, visible only in certain positions; the median ones are 
brown on a small space right above the neck, the lateral ones brownish past 
the suture; they are divided longitudinally so as to present each the appearance 
of two narrow dark streaks, the internal one being placed just outside the dorso- 
central row of bristles. No dark markings on the pleurae; postnotum blackish; 
three dorso-centrals present, prescuteilar acrosticals not distinct. Legs: Hind 
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femora with the usual bristles anteriorly and sub-apically (not posteriorly as 
given by Malloch). Wing: The two branches of the radial sector somewhat 
convergent (loc. cit., fig, 7), the distance between the two cross-veins equal tp the 
length of the posterior one. Abdomen fuscous above, basal segment pale on the 
middle and on the sides. Hypopygium (fig. 3) remarkable by the development 
of the ventral flaps of the 9th tergite and the presence of the sclerotlxed rods 
near the apex of this tergite. The paraphalli (shown somewhat extruded in 
figure 3B) are characterized by the three distal triangular teeth and the four 
sensillae arranged in groups of two. Wing-length 2*2 mm. 

The type, from Sydney (20th October, 1924), in the collection of the Health 
Department, Sydney, is so far the only specimen known. 

The above description differs somewhat from that given by Malloch, especially 
in the coloration of the inesouotum, which he describes as having six vittae; 
the splitting of the two lateral vittae into two dark streaks, as I have observed 
in other species, may be purely an individual character; moreover, the anterior 
part of the lateral vittae does not show any signs of longitudinal division. The 
position of the strong setulae of the hind femora is decidedly anterior and not 
posterior; Malloch has been deceived here by the position of the median legs 
which extend towards the back over the hind one; on the mid-femora the setulae 
are as stated by him. 

This species was probably collected with the net by the late E. W. Ferguson; 
the type of gall it makes is, therefore, not known. 

4. FKBGUSONINA EVAN81, 11. sp. 

(j\ Head yellow, ocellar triangle shining black, arista thin, sub-naked, rufous 
on basal third, then brown; vibrlssae and all hairs of face and frons black; two 
orbital bristles present, the posterior ones slightly longer. Thorax yellow, 
raesonotum rufous with small brownish markings just above the neck and six 
small dark spots on the posterior half; the median ones are on the middle of the 
disc, the next ones further back on the outside of the row of dorso-central bristles, 
and the outer ones on the sub-alar callus; these spots are the dark pigmented 
posterior ends of the vittae which are completely coloured in darker species. These 
markings may be completely or partly absent in paler specimens. Scuteilum and 
pleurae completely yellow, postnotum brown. Usually three pairs of dorso-centrals 
and two pairs of prescutellars, the median ones larger. Legs entirely yellow, 
all their bristles completely black, including the long ones on the posterior femora. 
Wing : Costa stopping & little beyond the tip of H 8+> ; wing apex rather pointed 
at the tip of K 4+([ ; the two branches of Ks sub-parallel; posterior cross-vein missing 
altogether or at most represented by a very faint trace of a spur on Abdomen 
dull brown on the dorsum except at base and tip; no pale margins on tergites 2, 
3 and 4, the fifth with a very wide yellow margin. Hypopygium yellow, its 
latero-ventral flaps well separated from the capsule of the 9th tergite and with a 
group of 8 to 10 setulae on their inner side away from their margin. Aedeagus 
as in figure 4B, the paraphalli provided with five sensory pits and with only one 
apical tooth, no lateral ones. Wing-length 3 mm. 

As male, but the meaonotum not marked with brown in the five specimens 
examined, except right above the neck ; the 5th abdominal segment brown at base 
only and the 6th with a small dorsal brownish patch; the 7th completely black. 
On segment VI there are 8 dorsal submarginal bristles, the median pair being 
small, and 4 or 6 ventral bristles. Segment VII with 2 ventral and 2 dorsal pairs. 
Wing-length 2 7 mm. 
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Type, allotype and paratypes bred from leaf galls of E. meliodora collected 
at Canberra; emerged in October, 1934. 

5. FeRGTJ SONINA PAVIDSONI, n. Sp. 

cf. Head yellow, frons rufous, ocellar triangle brown; all the hairs of face 
black, vlbrissae rufous at base. Antennae yellow, arista orange-yellow on basal 
third which is incrassate, the rest brown, not very distinctly pubescent All the 
bristles of the vertex, except the outer verticals, of about the same length; 
in front of the orbitals are 2 to 3 hairs in the same row and of the same size 
as those of the frons but more rigid, Thorax yellow, mesonotum rufous with four 
dark vittae, the median ones interrupted so that they form two spots, one above 
the neck and one on the middle of the disc; the lateral vittae narrow and 
starting from the suture only; pleurae devoid of dark spotB; sides of scutellum 
slightly infuscated, postnotum brown. Only two distinct dorso-centrals. Legs 
yellow. Wing: Costa reaching but very little over the first branch of Rs; posterior 
cross- vein absent on one wing, on the other represented by a small stump on M,. 
Abdomen blackish on the dorsum, posterior margin of 5th segment and hypo- 
pygium yellow; lateral lobes of 9th tergite well divided from the tergite with a 
number of submarginal setulae on their inner face (fig. 5B); paraphatli much 
more elongate than usual, their apex in form of hook (fig. 5C). 

9. Similar to the male, vlbrissae entirely black, the markings of the 
mesonotum almost obsolete, especially those on the disc; posterior cross-vein 
represented on both wings only by a very small stump on M,. Sixth abdominal 
segment extensively infuscated at the base dorsally and much less vontrally, seven 
dorsal submarginal bristles (six is probably the normal number), the median and 
outside ones larger, and six ventral, the two median pairs smaller; seventh segment 
black with 3 pairs of dorsal and 2 pairs of ventral bristles (fig, 5D). Wing-length 
2-5 mm. 

Holotype and allotype from Adelaide, 16th October, 193.1, J. Davidson, from 
Eucalyptus gall, species not mentioned. 

This species is quite distinct from all others here described by the hypopygiat 
structure of the male. The absence of the posterior cross-vein should not be 
considered as a very safe specific character since it may be absent or present 
according to the individual, as appears to be the case for the genotype, 

6. Fkhgubonixa hcut ell at a Mall. 

Proc. Linn. Soc. N.S.W., 1, 1925, p, 92, fig, 9. 

C J. Head yellows ocellar triangle shining black, frons infuscated anteriorly, 
occiput extensively brown on each side, Antennae yellow, arista completely black, 
rather thick, distinctly pubescent. Vibriasae entirely black, as well as all the hairs 
on the face. All the bristles long, the posterior orbital somewhat longer than 
the inner vertical. Thorax : Mesonotum entirely black with slightly dusty surface, 
its sides, including the humeri, yellow, base of scutellum blackish, postnotum 
black, pleurae extensively fuscous or black with exception of upper part of meso- 
pieurae, sternopleurae deep black. Three distinct dorso-central bristles, acrostical 
prescutellar present. Legs yellowish, a slight dark marking on the anterior side 
of the middle and hind femora. Wing: Costa prolonged a little over the tip of 
K <+ *; the two branches of the radial sector sub-parallel.* Abdomen: Dorsum 


* These two veins are but slightly converging and not strongly as shown In Malloch's 
fig. 9; it is much more like his fig, 7 ( atricornia ). If the wing is not viewed perfectly 
fiat these veins may appear more convergent than they actually arc. 
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black with exception of the middle of the 1st segment, a narrow posterior margin 
on segment 4 and the posterior half of segment 5, which is yellowish. On the 
sides and ventral ly the tergites are more widely margined with yellow, but 
their base is fuscous. Hypopygium black, 9th tergite rather elongate, its side 
flaps small, rounded (fig. 6A) ; aedeagua characterized by the very long and sharp 
upper tooth of the paraphalli (fig. fill). Wing-length 2*5 mm. 

Holotype: Sydney, N.S.W., let January, 1925, E. Ferguson in Coll. Health 
Department, Sydney. Gall and host unknown. 



Fig. 


-b'cryuisonina da vidsoni, n. sp. 


A, ninth tergite of male from below; 1?, one 
ventro-Jateral flap seen fro to inside ; C, tip of intromittent organ ; O, ovipositor with the 
8th segment extruded. / 

Fig. 6, — Forpweonlna LcuUHuta Mall. A, male hypopygium from below; B, tip of 
Intromittent organ. I 

Fig. 7. — Ferffusonina Wimbfccombi, n. sp. A, ninth tergite of male from below; 
B, tip of intromittent organs C, one of the paraphalli diseected out. 

Fig, 8. — Fergusonina tudfcpawf, n. «p. A, ninth tergite of male from below ; 8, tip of 
intromittent organ; C, ovipositor. 
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7, Proton sonina vmiaiBmiOMBi, n. sp. 

cf. //end yellow with a ferruginous orange crescent above the antennae; ocellar 
triangle black; antennae completely yellow, arista ferruginous at base on one-sixth 
of its length, rather thick and short, gradually tapering, not flagelliform, distinctly 
pubescent. Hairs of face and anterior part of frons pale, vibrissae somewhat 
infu seated. Two orbital bristles present, the anterior one half the size of the 
posterior one and sub-equal to the ocellars. Thorax: Mainly yellow; anterior half 
of the meaonotum orange and with one large brown spot split longitudinally just 
above the neck, a much smaller dark spot on each side just above the shoulder; 
these spots are the beginning of the four vittae which are completely black in 
some species; in this one the posterior part of these vittae is ferruginous. Meso- 
pleurae with a longitudinal blackish streak, sternopleurae marked with brown, 
postnotum black rather shining, pteropleurae and hypopleurae sometimes also 
brownish. Chaetotaxy of the thorax as usual, the prescutellar acrostlcals not 
conspicuous. Leys yellow with a small median black spot on the front and 
mid-tibiae, more distinct on their anterior side. Winy as in F. pescotti. Abdomen: 
General coloration yellow with a transverse dorsal brown baud across the middle 
and an apical roundish dark spot; first tergito completely yellow, the 2nd to 4th 
brownish with narrow pale margin, the 5th narrowly brown at base and with 
a roundish apical brown spot; hypopyglum yellow, ventro-lateral flaps not divided 
from the 9th tergite, of moderate size and angular at apex with about three 
sensory setae at base on internal side (fig. 7A), intromittent organ as In figure 7B, 
paraphalH with two sub-apical teeth inserted somewhat dorsally (fig. 70. WJng- 
length 2 mm. 

As in male; the 4th abdominal segment with a rather broad posterior 
margin, the 5th nearly completely yellow but with a median dark vltta which 
does not extend to the margin; the 6th fuscous at base on both sides of dorsum, 
not in the middle; chaetotaxy of these two segments as in F. morgani. 

Holotype, allotype and numerous paratypes bred from flower-bud galls of 
K. melanophloia in December, 1934, at Canberra, by Dr. Currie. 

Two female specimens bred from similar galls on K. rrebra may belong to 
this species; they correspond in every point, with the exception of the 6tli 
abdominal segment, which is mostly black up to the submarginal bristles. 

8. FehOUSONINA MORGAN!, Ti. 8p. 

(J. Head yellow, area above lunula orange, ocellar triangle blackish, a dark 
patch on the occiput behind the upper corner of each eye. Antennae yellow, arista 
black except at the very base, rather thick and gradually diminishing in thickness, 
the distal part not flagelliform, distinctly pubescent- Hairs of face and anterior 
part of frons pale, including the vibrissae. Two supra-orbitai bristles, the anterior 
ones smaller than the ocellars. Mesonotum extensively dark anteriorly, the four 
vittae being almost fused, the lateral ones are somewhat interrupted at the suture 
and are split longitudinally past the suture. The median vittae do not extend 
beyond the middle of the notum. There is a longitudinal dark streak on the meso- 
pleurae; the ptero-, hypo- and sternopleurae are blackish like the postnotum; 
Bcutellum lemon-yellow. Three dorso*central bristles present and a pair of very 
small prescutellar acrosticals. Legs yellow with fairly extensive dark markings; 
femora blackish except at base and apex, the anterior one yellowish on internal 
face, tibiae with fairly wide median black ring, tarsi yellow. Wing as in F, peseotti , 
but the costa distinctly prolonged to the tip of R 4+flT although thinner from a little 
distance after tip of R^. Abdomen: Tergites almost completely black except on 
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either side of the dorsum of the first one and on the curved lateral part ot the 
second to fourth, where the margin is narrowly yellow and where there is a little 
yellow patch more ventrally; hind margin of fifth with two very small yellowish 
areas; 9th tergite blackish. Hypopygium with ventro-lateral flaps not divided 
from the 9th tergite, their apex angulous, 3 to 4 sensory setae on their internal 
face (fig. 8A), intromittent organ as in figure 8B, the paraphaili with a bllobed 
apex, no lateral teeth. Wing-length 2 mm. 

$. As in male; the lateral mesonotal dark vittae sometimes rather narrow 
after the suture, not split. Fifth abdominal tergite yellow with a black roundish 
median marking, 6th segment completely black with exception of posterior margin 
and provided with four long dorsal bristles and six ventral bristles, the 4 median 
ones being smaller; 7th segment completely black, with two ventral and two 
dorsal bristles (fig. 8C). 

Holotype, allotype and several paratypes from flower-bud gall of E. hemiphloia. 
Collected in Victoria; emerged end of March, 1935. 

9. Fergusonina curneyj Mall. 

Proc. Linn. Soo. N.S.W., lvii, 1932, p. 215. 

Head yellow, a fuscous anterior margin on the frons, ocellar triangle 
completely shining black; occiput fuscous on each side. Antennae yellow, arista 
completely black, distinctly pubescent. Vibrissae very small, entirely black; all 
the hairs on the face black. Orbitals of equal length, a little longer than ocellars 
and postverticals. Thorax: Mesonotum with four wide dull-black vittae, leaving 
only the side margins and very narrow streaks between them yellowish. Median 
vittae fused in front, somewhat paler brown past the disc, but distinctly reaching 
the seuteHum; lateral vittae also somewhat paler on the alar callus; sides of 
scutellum brown; poatnotum black. A sharp black streak on the mesopleurae 
(not on anepisternltes), mesosternite mostly brown. Three distinct dorso- 
centrals, two pairs of prescutellars. Legs yellow, the longer bristles of femora 
entirely black. Wing: Costa reaching only a little way over tip of R* +s ; the two 
branches of Ks subparallel; distance between the cross-veins equal to length of 
posterior cross-vein. Abdomen: Base of tergites broadly black dorsally; distal 
half of the fifth yellow. Hypopygium yellow; the flaps of the 9th tergite distinctly 
separated from the latter distally, their apex acute (fig. 9A). The paraphaili 
broadly triangular without distinct lateral teeth, but with four sensory pits 
(fig. 9B). 

$?. Similar to male; the abdominal tergites more widely margined with yellow; 
the 6th segment scarcely infuscated dorsally. Chaetotaxy of the ovipositor as 
follows: on 6th segment 6 dorsal submarginal bristles, the outer and median ones 
being larger; further, 6 ventral bristles, the two median pairs much smaller; on 
7th segment 2 dorsal pairs, the internal and more distal ones longer, 3 ventral 
pairs, the proximal pair smaller, the two other pairs at same level, the external 
ones longer. Wing-length 2 mm. 

Holotype and allotype from Eucalyptus maculata bud gall, Bateman's Bay, 
N.S.W., 16th October, 1931 (W. L. Morgan). 

All the pale \parts of the body of these specimens are dirty yellow as 
mentioned by Malhtah; this is due to their general condition; there is no doubt 
that the mature individuals are just as bright yellow as usual. 

\ 10. Ferqusonina pesootti, n. sp. 

<?. Head yellow, fatce aud anterior part of frons orange, ocellar triangle 
brown; hairs of face and lower part of frops paler than elsewhere but not very 
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markedly, vibrissae black. Antennae yellow, arista orange on Its thicker basal 
part, which is less than one-sixth of the dark, ftagelliform and distinctly pubescent 
distal part. Two orbital bristles present, sometimes one, or even two, very small 
setae in between them. Thorax : Mesonotum yellowish-orange with four brown 
vittae, the median ones extending from the neck to the middle of disc. The 
lateral ones rather narrow posteriorly (not spilt as usual). Pleurae orange without 
brownish markings; postnotum brown. Three dorso-central bristles, the pre- 



Fig. 9.— Ferpuaonhia gurneyi Mall. A , male hypopyglum from below; B t tip uf 
iptromit tent organ. 

Fig* 10. — Ferguttonina pescotti, n. sp. A. ninth tergite of male from below; B t C, 
and JJ, various shapes of the ventro-lateral flaps ; B, tip of intromlttent organ ; P, 
ovipositor. 

Fig. U. — Ferpusoftimt nexomani, n, sp. A, male hypopygium from below; P, 8th 
and 9th terglto* from above; C, tip of intromlttent organ; J>, ovipositor. 

Fig. 3 2, — Ferpunonitta locfcharM, n. sp. A, 9th terglte from below ; B, the same from 
above; <7, Up of intromlttent organ; D. ovipositor, 
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scu teller acroeticals fairly large. Legs yellow with black pubescence, bristles 
of posterior femora slightly pale at base. Wing : Costa reaching a little way over 
the tip of R; 4 „; the two branches of Rs subparallel; the distance between the two 
cross-veins a little greater than the posterior cross-vein. Abdomen with the dorsum 
of segments 2 to 4 dark, the posterior margin of the 5th broadly orange, the 1st 
only partially blackish on the sides. Hypopygium: Latero-ventral flaps completely 
fused with the capsule of the 9th terglte, each with a strong apical more or less 
curved tooth and an irregularly dentate process underneath. The outline of this 
process is very variable, as can be seen from figures 10B, C and D. Tip of the 
intromittent organ as in figure 10E; paraphalli with one large apical tooth, but 
no lateral ones and provided with four sensory pits, the two outer ones with setae. 
Wing-length 2*3 mm. 

?. Similar to male, but the median dark vittae of the mesonotum interrupted 
In the middle then leaving only two round brown spots on the middle of the disc. 
Sixth abdominal segment infuscated on the dorsum only and with two pairs of 
dorsal and of ventral bristles; 7th segment black with two pairs of dorsal and 
three of ventral bristles. There is some variation in the number of these bristles; 
the proximal ventral pair of the 7th segment may be missing. 

Holotype, allotype and 3 paratypes from Emerald, Victoria, 6th December, 
1906, C, French; bred from leaf-gall of E. amygdalina . Also, 3 female paratypes 
from the same locality on 29th March, 1907, and very numerous specimens from 
Warrandyte (Victoria) bred from unidentified galls by G. F. Hill. 

11. Fkhoi'Sonina ki.avicobnih Mall. 

Pnoc. Linn. Soc. N.S.W., 1, 1925, p. 92. 

$. Head yellow, ocellar triangle brown, an infuscated area on each side of 
occiput; all the hairs of face and frons. including the vibrissae, dark. Antennae 
yellow, the arista orange on its incrassate basal quarter, the rest thin brownish, 
distinctly pubescent. Two orbital bristles, the anterior one smaller, sub-equal to 
the ocellars. Thorax yellow, ground-colour of the anterior part of the meso- 
notum reddish-orange and with brown vittae; both the lateral and the median 
vittae are paler on a small space just before tho suture, the lateral ones are split 
longitudinally after the suture so that there appear to be six vittae towards the 
middle of the mesonotum; postnotum brown; a very faint brownish spot on the 
anepisternum and pteropleurae. Chaetotaxy of the thorax as usual, three pairs 
of dorso-central bristles. Leg# completely yellow with all bristles and hairs black. 
Wing with costa reaching just a little over the tip of R ff+I „ branches of Rs 
parallel, distance between the cross-veins equal to the posterior cross-vein. 
Abdomen: Dorsum of all the tergites dull blackish with exception of a very 
narrow hind margin; the 6th segment brownish doraally with four dorsal and 
four ventral submarginal bristles, the median pair of the latter small; 7th segment 
black, rather elongate, with four dorsal and four ventral bristles. Wing-length 
2 mm. 

Holotype and unique specimen, Sydney, 30th November, 1924, E. Ferguson. 

Malloch described this species as having six black vittae; this is true If one 
considers only the part immediately behind the suture. Further, he states that 
there is only one orbital bristle; the unique specimen is not in very good con- 
dition — there is on each side only one orbital bristle left, but on one side it is 
the anterior one and on the other the posterior one; the pores of the missing 
ones are plainly visible. 
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This species is not at all characteristic and, an the host species is not known, 
it may not be easily identified again. It comes very near to F. pescotti, and It 
is possible that this species wlU prove to be identical with fkiuiearnn. However, 
as only one sex of the latter is known and as galls on Fiualyptus amygdalina have 
not yet been recorded but from Victoria, 1 think it iB advisable for the present 
to consider both forms as distinct species, 

12. Feuounomna xkwmam, d. sp. 

Head yellow, ocellar triangle fuscous with a blacker ring round each ocellus. 
Antennae yellow, arista rather short, its base rufous; vibrissae and all the hairs 
of the face black. Two upper orbitals not much longer than the ocellars. Thorax: 
Mesonotuni rufous with four brown vittae, the median pair extending to the middle 
and markedly paler midway between the anterior border and the disc where they 
appear as two round, blackish spots; area in front of the seutellum fuscous, the 
latter has the same coloration and its sides have brownish markings at the base. 
Mesopleurae almost all brownish except In the middle; sterno*, ptero- and hypo- 
pleurae marked brownish; postnoturn black; ha) teres yellow,* Three dorso- 
eentral bristles; prescuteUur ucrost teals very small. Leya: Yellow, all the hairs 
and bristles black. Wtrtp; Costa reaching the tip of R ut , but its black setulae 
stopping well before that, the two branches of the Ha parallel, distance between 
the two cross-veins equal to the length of the posterior one. Abrtotncn almost 
completely black dorsally, the first segment with a few yellowish markings at the 
base. Hypopygium yellow, its lateral lobes or flaps well developed but not divided 
from the 9th tergite (fig. UA); paraphalli with four teeth, the two apical ones 
elongate (fig. 11C); eighth tergite present, small, and forming with the ninth the 
hypopygial capsule (fig. 11B). 

Similar to mule; sixtli abdominal segment blackish from the base to 
somewhat below the level of the sub-marginal bristles, both dorsally and vent rally; 
seventh segment black, short and bulbous; chaetotaxy of these two segments is 
depicted in figure 11, which shows them in profile; there is in the allotype a single 
ventral bristle on the bulb which may not be usually found there. Wing-length 
2 mm. 

Type and allotype from King’s Park, Perth, W.A., bred from gall on leaf-bud 
of Eucalyptus yomph oicphalu by G. A. Currie, 10th August, 1933. Also, one female 
paratype from the same locality, rather immature. The type and allotype are 
preserved in spirit, their genitalia on slides. 

13. Kkkgusomna UKJKU.vnn, n. sp, 

Head yellow, ocellar triangle black; antennae yellow; arista relatively 
short, rufous on the basal quarter; vibrissae and all the hairs of the face black. 
The posterior orbital is distinctly longer; between the two orbitals there is a small 
coarse hair similar to those of the vertex but it points outwards. Occiput fuscous 
on the sides. Thorax: Mesonotuni yellow with four wide black vittae. The median 
hair on the anterior half of the notum only; lateral vittae split, longitudinally after 
the suture. Mesopleurae with extensive fuscous markings composed of a longi- 
tudtomil upper streak, some dark blotches underneath and a dark lower margin. 
Sternopleurae with a large squarish fuscous spot; pteropleurae and hypopleunte 
partly brownish. Post-notutn black. Seutellum lemon-yellow. Four distinct dorso- 
centrals; two pairs of prescutellar acrosUcals of equal length. Leg * : Yellow, all 
the hairs and bristles black. Wings: Costa reaching the tip of \i }> - but its setulae 


* This coloration Is described from specimens in spirit. 

a 
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stopping Just a little over the tip of R.. +a «« that., at first sight, the costa, may seem 
to stop there. The two branches of Ks parallel; distance between the two cross- 
veins equal to or a little less than the length of posterior cross-vein. Abdomen: 
Whole dorsum black, only a small median area on first segment and a very narrow' 
posterior margin on segments 4 and 5 yellowish; venter and hypopygiuni yellow. 
Lateral flaps not separated from the 9th tergite, rounded and provided with about 
nine sensory setae on the inside (fig. 12A), Intromittent organ shown in figure 
12C; paraphalli with small widely-spaced teeth and one or two sensory pits. The 
structure of this hypopygiuni is exceedingly close to that of tillyardi, but in the 
latter the teeth of the paraphalli are relatively larger, more closely placed, and 
somewhat curved backwards; moreover, the dorsal setae of the 9th tergite are 
w T eaker and there is more than one setula on the distal edge of the tergite between 
the median dorsal tubercle and the lateral lobes. Wing-length 2-4 mm. 

$. Similar to male, the sternopleurae not so conspicuously marked with brown. 
Fifth abdominal segment witii a wider yellow margin; the 6th segment blackish 
dorsally and ventrally at the base, nearly to the level of the submarginal bristles, 
four of these dorsally and four ventrally; seventh segment, black, fairly elongated 
with two pairs of bristles above and two below. In one female the four black 
vittae are widely interrupted midway between the neck and suture, the mesonotum 
is there of a rufous colour. 

Holotype, allotype and several para types of both sexes In alcohol from 
M undaring, W.A., July, 1933, bred from leaf gall of Eucalyptux rudi.s by O, A. 
Currie. 

14. FKBunsoMNA Fim.wHi, n. ap. 

$. Head ochraceous-orange, ocellar triangle brown, frons and vertex dull orange; 
all the hairs and bristles black, vibrissae small. Antennae yellowish, arista orange 
on incrussate part of base, remainder brown, thin, not distinctly pubescent. The 
two orbital bristles are very small yet quite distinct from the coarse hairs of the 
vertex, they are very close to each other (on one side there is a third smaller one 
posteriorly, in the type). Ocellar bristles of the same size as the orbitals and 
curved forward in the same way as the other hairs of the vertex, not strongly 
procltnate; a pair of small setulae right in the middle of the triangle; post- 
verticals erect and longer than the orbitals. Thorax shining, completely 
ochraceous-orange, no trace of vittae on notum, the postnotum brown; two large 
dorso-central bristles und two small ones, present tellur acrostichals quite 
conspicuous, a further bristle of same size between these and the dorse- cent nils. 
Wing: The two branches of the sector very slightly convergent; the costa ending 
at the tip of R r , and bristly up to that point; the distance between the two cross- 
veins shorter than the length of the anterior cross-vein. Abdomen: Dorsum dull 
black, the posterior corners and hind margin of fifth segment narrowly yellow; the 
sixth segment dull brownish-black above and below, with six dorsal bristles and 
four ventral ones, the median pair smaller; seventh segment shining black, with 
five dorsal pairs of bristles, the two proximal ones small and one of them missing 
on one side, two ventral pairs. Wing-length 3 mm. 

Holotype and unique specimen bred from small leaf galls on E. amygdalina. 
from Emerald, Victoria, in October, 1906, by Mr. C. French. This species is similar 
in size and general coloration to I\ eucalypti Mall., but it differs from it, at first 
sight, by completely yellow antennae and the entirely dark sixth abdominal 
segment, and further by the seventh with a limited number of bristles (four pairs) ; 
the orbital bristles are longer, although more reduced than in the majority of 
species. 
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15. Fkkiuhonina microckica Mall. 

Phoc. Linn. Sot*. N.S.W., xlix, 1924, p. 338; 1, 1925, p. 91, fig. 6. 

5* Head yellow, a narrow black ring round each ocellus, the rest of the ocellar 
triangle yellow; antennae yellow; arista slightly rufous at base and distinctly 
pubescent. One large orbital only, behind which there is a small coarse hair 
directed outwards instead of forwards like all the other hairs of the vertex, it is 
also a little thicker than these and may represent the posterior orbital bristle. 
Vibrissae ochraceous at base, hair of face with a rufous tinge. Thorax completely 
rufous-yellow, contrasting with the bright yellow of the head, the postnotum some- 
what infuscated. A row of five dorso-central bristles, the two anterior ones very 
small but yet distinct from the coarse hairs of mesonotum; prescutellar acrosticals 
longer than usual, somewhat more# than half as long as the largest dorso-central. 
Legs yellow, the longer bristles of the femora rufous at base, hind femora not 
more inerassate than in other species. Wing: Costa extending only a little way 
over R**,,, and the two branches of the radial sector distinctly divergent. Posterior 
cross-vein obsolete on one wing, nearly complete on the other; distance between 
the two cross-veins equal to length of the posterior one. Abdomen: Dorsum of the 
first five abdominal tergites fuscous; posterior border of the fifth and the sixth 
completely dull orange; the seventh glossy-black, except on basal half on the sides 
where it is luteous. Sixth segment with six dorsal submarginal bristles, the two 
outside ones being larger than the median ones; there are also numerous small 
bristles on the dorsal and ventral surfaces of these segments. The seventh segment 
carries many small bristles on all its surface proximal to the pairs of long sub- 
apical bristles. Wing-length 2 mm. 

Holotype: North Harbour, Sydney, 30th March, 1923, E. Ferguson. In coll. 
N.S.W. Dept, of Health, Sydney. 

1 have not seen the male which was described by Malloch (loc. cit, p, 92), 
who may have retained this specimen. This male was collected by Dr. Ferguson 
at Sydney on 2nd October, 1924. As it was not bred from a gall with the female, 
it is somewhat doubtful, in view of the numerous species of this genus, whether 
it bolongs to the same species as the female redescribed above. The only characters 
which may allow their being linked together are those of coloration: all yellow, 
the ocelli ringed with black. The hypopygium of this specimen, as described by 
Malloch, is quite different from that of the other members of the genus since 
"its forceps are long, slender, heavily chitinized and directed forward below the 
venter’' (1921). 


16. Fkruywonika bibkta Mall. 

Pro<\ Linn. Soc. N.S.W., Ivii, 1932, p. 215. 

($. Head yellow, the ocellar triangle not actually brown but the ocelli 
surrounded by brown. Antennae yellow, arista yellow on its basal third, distinctly 
pubescent, not at all distinctly inerassate at the base as is usually the case, thin 
on Its whole length. Orbital, ocellar and post-vertical bristles rather small; smaller 
than the inner verticals. Vibrissae completely yellow, hairs of the face black, 
except those on the cheeks. Thorax rufous-yellow, mesonotum with a small vague 
fuscous marking just behind the humerus, postnotum yellowish. Three dorso- 
central and two pairs of prescutellar bristles, the median pair longer. Hairs on 
mesopleurae numerous, covering almost all Its surface; bristles and hairs of 
sternopleurae all yellow. Legs with femora rather inerassate, all the longer 
bristles on front and hind femora extensively yellow at the base. Wing: All the 
veins yellow; costa reaching the middle of the distance between the two branches 
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of Ks, these two veins slightly divergent, the distance between the cross-veins equal 
to the posterior one. Abdomen entirely yellow; hypopygium (fig. 13) remarkable 
for the strong distal tooth on each side of the ninth tergite* lateral flaps with 
concave inner border; aedeagus with very small pavaphalll which are provided 
with sensory setae. These and the penis are probably not so withdrawn basally as 
represented in figure 13 of the holotype and unique specimen. Wing-length 2*5 mm. 



Fig, 13. — Feryttftoninn biftc/n Mall. Male hypopygium from bPlow. 

Fig. I t, — Ffirffuaontna vlchofooni, n, sp. A. male hypopygium from below; //. tip of 
intromit tent organ, *1 view ; 0, ovipositor. 

Fig. If*. — -Ffrftnaonhin rurriri, n. sp. A, ninth terglte from below, somewhat tilted 
biiek . tip of intrornittent organ; C. ovipositor. 

Fig. 1ft.— Fcrpnaonimt t iUyardU n. #p. A . male hypopygium from below ; i*. ninth 
terglte from above; (\ tip of intrornittent organ; /), ovipositor. 
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Holotype: Rodallu, N.8.W., October, 1929, bred from flower Kalla of F. muauiata. 
In Coll. Department of Agriculture, N.S.W., Sydney. This specimen is rather 
tonerai; when fully mature this species may have a more definite dark pattern 
on the meson ot urn. 


17. Fkrouhonixa niohoi.soxi, n. sp. 

Head yellow, ocellar triangle orange, with a trace of brown in close 
proximity to the ocelli. Antennae yellow, basal third of arista orange, the rest 
inf unrated, not flagellifonn, distinctly pubescent; hairs of face and anterior part 
of irons paler, the vibrissae pale at base. The two upper orbital bristles are 
sub-equal. Thorax dull oehraceous-orange, mesonotum with a very small dark 
spot just above the neck, postnotum very faintly brownish. Only two dorso- 
central bristles; the prescutellar acrosticalft not distinct. Leys yellow, all hairs 
and bristles black. Whip as in F. pescotti. Abdomen: Dorsum of first, four tergites 
very slightly infuscated at base; the fifth with a small faint brownish median basal 
area. Hypopygium yellow, its latero-vent ra! flaps large, distinctly divided from 
the ninth tergile with an acute basal corner and three internal sensory setae 
(fig. 14A), intromit tenl organ us in figure 1411, which shows a three-quarter view 
of it; paraphalli with three lateral teeth and a very blunt apical one, no pores or 
sensory setae on them. Wing-length 2 mm. 

9- As in male, sixth abdominal segment completely pale, with four dorsal 
and four ventral submarginal bristles, the median pair of the latter smaller; 
seventh segment black, with only two pairs of bristles. 

Moiotype, allotype and a number of paratypes bred from flower-bud galls of 
/•;, wavrorrhpneha by Dr, G. A. Currie, in December, 1932, at Canberra. 

18 . Fkmh hontxa cr null'll . n. sp. 

Head yellow, ocellar triangle brown. Antennae completely yellow; basal 
fourth of arista yellowish, the rest infuscated, very thin and distinctly pubescent 
(at ■ 24). Vibrissae and hairs of face and of part of the frons pale. Two orbital 
bristles present, the anterior ones noticeably shorter, sometimes a very small 
bristle between the two. Thorax: Mesonotum dull orange-yellow with anterior 
dark markings just above the neck and short lateral fuscous vittae past the suture 
and rather faint median, dark, almost circular markings in centre of the disc, 
These two pairs of markings are sometimes obsolete. Scutellum and pleurae 
yellow, postuotum brown. Three pairs of dorso-central bristles and one pair of 
prescutellar aorost teals. Leg# completely yellow, the large bristles of posterior 
femora partly yellow. Wing : Costa reaching a little over the tip of R.,, n ; branches 
of Rs sub-parallel, distance between the cross-veins a little longer than the 
posterior cross-vein. Abdomen: Dorsum of the first five segments dull, dark brown; 
this dark area interrupted by a yellow patch in the middle of segments one to 
three, fourth segment very narrowly margined with yellow, the fifth with a very 
wide margin. Hypopygium directed very much more downward and backward 
than usual, the whole of the aedeagus being bent almost at right angles in its 
middle; six flaps of ninth tergite well delimited from the capsule, and provided 
with a strong curved apical tooth (fig. 14A). Tip of intromittent organ as shown 
in figure 14B, the paraphalli with one blunt apical tooth, no lateral ones, and 
provided with five sensory pits, the three outer of these with setae. Wing-length 
2*5 mm. 

9 . Similar to male, dark markings of the mesonotum more often missing. 
Sixth abdominal segment dull brown except on posterior margin, the seventh 
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Bhining black; the sixth with three dorsal pairs of submargluat britUleB ami 
two ventral pairs ; the seventh wilh three dorsal and four ventral pairs. Wing;* 
length II mm. 

Holotype. allotype and para type bred from leaf-bud galls of Eucalyptus 
macrorrhyneha by G. A. Currie, 18th April, 1034, in Canberra. 

10. Fiona sonina tiu.yauih, n. sp. 

Head lemon-yellow, ocellar triangle brown; hairs of fane and anterior 
part of frons yellow, but the vibrissae completely black. Antennae yellowish, 
arista yellowish at the very base only, not elongate, Us basal third incrassute, its 
distal part not flagelliform, sub-naked. Two large supra-orhltal bristles sub-equal 
to the inner-verticals. Thorax yellow, mesonotum orange-yellow with a black 
marking just above the neck; sometimes a slight brown vitta on the outside of the 

dorso-central bristles; in these darker specimens there is also a small round 

brownish spot on the middle of the disc and a faint streak on the mesopleurae: 
scutellum lemon-yellow, postnotum brown. The dorso-central bristles are long, 
especially the last ones, but the acrostieals are scarcely distinguishable from the 
other hairs of that region of the thorax. Legs yellow, all the hairs, including 
the bristles of the posterior femora, completely black. Wing: Venation as in 
F. peseoftt. Abdomen yellow; base of dorsum of tergites two to five narrowly 

brownish, a dark area on each side of the first, terglte; the band of the second 

terglte often interrupted in the middle. In the darker specimens the whole disc 
of the abdomen is blackish with very narrow, yellow margins to the tergites. 
Hypopygium yellow, its la tero- ventral flaps not divided from the capsule of the 
ninth terglte, small and rounded and provided on the inside with three to 
four sensory setae (fig. 36A); tip of the intromittent organ as in figure 16C, 
paraphalH with one apical and three lateral teeth, no sensory pits. Wing-length 
2 min. 

y. Similar to male; darken* specimens with lateral dark vittae on mesonotum 
and on mesopleurae are scarcer; these specimens have also the base of the dorsum 
of the sixth abdominal segment dark; usually this segment is completely yellow, 
it is provided with four large submarginal dorsal bristles and four smaller ventral 
ones. Wing-length 2*2 mm. 

Holotype, allotype and numerous paratypes bred from flower-bud gall of 
Eucalyptus Hlakelyi in Canberra by Dr. G. A. Currie, 19th December, 1933. Four 
specimens bred from galls of A\ camaldulen.sis by Mr. J. W, Evans at Naracoorte, 
S.A., apparently belong to the same species; there are, however, no dark markings 
on the thorax, hut the male genitalia correspond in every respect with those of 
the typical form. 

Itefcrvnces. 

Hmnpki.. K„ 1 923. — Die Tlerwelt Dent sch lands. 6 Tell, I. 

Hicuixg, At,, l y 2 7. -—Die Tlerwelt Deutw/hlanda, 11 Tell, 11, Jena. 

Malmhjii. J. H.. 1 924 . Fnoe. Dixn. Hoc. X.S.W., x!ix, im>* 337-33S. 

— — 1 926. — Ibid., 1, pp. 90.92. 

1932.-- Ibid., Ivli, pp. 213-216, 
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Introduction. 

The flower buds of many Eucalyptus trees, particularly Eucalyptus carnal- 
tlulensis Dehn. and E. hnniphluia F.v.M., are galled during certain seasons to 
such an extent that very few of them develop into normal flowers. Whole brunches 
may break under the weight of galls. The trees named, and others, are the source 
from which much of the Australian honey is harvested, so galling restricts the 
honey output. 

Galls of similar type were found affecting the flower buds of Eucalyptus 
nmculata Hook., a valuable timber tree, so that the production of seeds was 
reduced. Morgan (.1933) discovered that the organisms causing the galls on 
these trees were small nematodes and Agromyzid flies of the genus F cry u sonina. 
Working independently, the writer had meanwhile been studying the galls on the 
flower buds of E. tuacrorrhynchu F.v.M. and found that they were caused by flies 
of the genus FcrgusonUta working in symbiotic association with small nematodes 
which were found to be closely allied to certain small plant-parasitic genera. 
Further work revealed that galls caused by the flies and nematodes, always asso- 
ciated, were common in all parts of Australia on many Eucalyptus trees. Galls 
were present on leaf buds, axil buds, stem-tips, and flower buds. In the photo- 
graph (PI. vi, flg. 1), the difference between galled and ungalled flower-buds is 
clearly discernible, while the photograph of E. imtcrorrhyncha (PI. vi, fig. 2) 
shows to what an extent galling may affect trees. 

A review of literature on Australian galls disclosed thut Rvibsaamen (1894) 
hud recorded dipterous larvae in flower-bud galls from Queensland. The species 
of tree Is not stated, but the illustration resembles flower-bud galls found on 
tC. melunophlma F.v.M. Canibage (1,918), writing on the flora of the Federal 
Capital Territory, records finding galls caused by the larvae of Agromyzid flies 
on flower buds of E. dealbata (probably this w*as E. Blakelyi Maiden), the galls 
being about 14 mm, in diameter, whereas the normal flower bud was only about 
2 mm. wide. BeUlxne (1928), in the "Honey Flora of Victoria", refers to flower- 
bud galls on E. vamaldutnixw, but does not mention the cause. 

Below are given the results of some live years' study of the gall-producing 
insects, the associated nematodes, and of the galls they produce. 
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hi J*: History of Fly and A cmafodr. 

There are many species of Friyit sonina flies which attack Fuculyylns trees, 
and all are associated in the Kalis wit h nematodes. The fly which causes the galls 
on F. inucrorrhyncha was studied most intensively, so the life history of that fly 
is presented hero. 

Adult flies emerge from the galls in summer, and the females, after mating, 
proceed to lay eggs in the young flower-buds which are appearing at that time. 
With each egg, any number of larval nematodes from one to fifty is passed into 
the cavity between the operculum and the floor of the inside of the bud. Many 
eggs may be laid in the same hud by a single fly or by several flies, and as many 
as 74 eggs and 227 nematode larvae have been found in a single bud. 

Embryonic development within the egg of the fly proceeds during the next 
six weeks (eggs which were laid on 15th December hatched on 1st February). 
During that period the larval nematodes feed vigorously on the prlmordia of the 
stamens and cause a rapid proliferation of cells which form irregular masses 
in sick* the galled bud. 

On hutching, the fly larvae make their way between two contiguous masses 
of cells and tear out small crypts in which to lie. The larval nematodes join 
them in their several crypts and develop vapidly to the adult stage. The 
nematodes of Unit generation are nil parthenogenetlc females which lay eggB in 
the gall cavity alongside the fly larva, with which they lie in contact. The fly 
larva passes through three instars, all in the crypt inside the galled bud, obtaining 
its food from the plant cells surrounding it. During the first and second instars 
it feeds on the gelatinous cell-sap, some of which oozes from the cells after they 
have been punctured by the stylets of the nematodes. The third instar larva 
tears down the walls of the cavity in which it lies and feeds on the ruptured 
cells. 

The nematodes breed parthonogenetically in the cavity during the larval life 
of the fly without, harming it In any way, males appear in numbers in the autumn 
and winter, and when the female fly larva is about to pupate, two fertilized female 
nematodes enter its body cavity, probably through the skin. There, during the 
pupal period of the fly, the female nematodes change from the free-living form to 
a much enlarged parasitic form which has no stylet or gut, the whole of its 
internal space being tilled by a much enlarged ovary. Male flies are never 
parasitized in this way by the nematodes, female flies invariably so. By the 
time the female fly emerges adult the parasitic nematodes are discharging large 
numbers of segmenting eggs inside its body cavity. On hatching, larval nematodes 
make their way to the ovary, penetrate into the oviduct, and there await (he 
passage of an egg down the. chitinous ovipositor, whence they accompany it. into 
the young flower-bud to start the cycle anew. 

This life history can be taken in Its broad outlines as typical for the whole 
series of flies. The time of year when adults emerge and the point of the tree 
attacked vary, but young growing tissue is always selected by the flies for 
ovipoHition, and the nematode larvae which are always deposited with the eggs 
of the fly are active before the eggs hatch. 

Methods. 

Larvae of flies . — Larvae of different ages were dissected alive from the galls 
and the natural outlines drawn with the camera .lucl da. For detailed study of 
skin structures and mouth parts, larvae were boiled in caustic potash, then the 
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skins were washed, cleared in glacial acetic acid, stained with acid fuchsin and 
mounted in Canada balsam. 

The adults . — Female flies bred out in the laboratory were dissected daily In 
saline to study the development of the ovaries and of the parasitic nematodes. 
Others were placed in org&ndi sleeves enclosing young flower-buds so that 
oviposition could be observed and buds labelled with the date on which eggs had 
been laid in them. 

The n em a fades . — Minute studies of the Internal organization of the free- 
living nematodes were made on fresh material just. Immobilized by heat. A small 
cell on a glass slide was found to answer well for this purpose. Parasitic females 
had to be studied in normal saline; In water they rapidly swell up and burst. 
Semi-permanent mounts were made with glycerine. 

The gaits .— Fresh galled buds were collected and studied throughout the years 
and much information was obtained in this way. Some sections of the galls were 
kept for permanent record, but no wholly satisfactory technique was discovered 
to fix and preserve equally well the vegetable tissues, the nematodes and the fly 
larvae. Alcoholic Bouin penetrated rapidly in vacuo and the material stained, 
dehydrated, cleared, and mounted In hard paraffin gave some reasonably good 
sections. 


Ei.kmknts in thk Association. 

1. The Fly. 

The adult flies bred out from galls during the investigation have been 
described by my colleague, Mr. A. L. Tonnoir (1937), who has revised the genus 
Fergusonina. Malloch named the genus for the noted Australian dipterist. Dr. 
Ferguson, and classified it in the family Agromyzidae; the genus is somewhat 
aberrant, however, and Tonnoir has decided to place it in a subfamily by itself. 
All the flies are small, with a wing span ranging from 5 mm. to about 7 mm., 
and are of a mottled yellow and black colour. The females have strong ovipositors 
similar to those of the Trypetidae (PI. vii, fig. 1). They were found to be 
rather weak fliers and did not readily take wing. 

In warm weather mating takes place about 48 hours after emergence, but 
Is delayed in cold weather; the adult flies live in the summer months from about 
6 to 20 days only. They have not been seen feeding in the open, but in captivity 
they suck up water or sugar syrup readily. Egg-laying generally takes place 
during the hours from 10 a.m. to 2 p.m. The females appear to lay equally In 
shade or in the sun during warm weather, but during cool weather the ovipositing 
females congregate on the sunny side of the trees. Owing to this habit it was 
observed that, when the weather was colder than usual during the period when 
flies were most common, the northern side of the trees was more heavily galled 
than the southern; when temperatures were fairly high, however, most of the 
buds on the tree were galled. When the galls mature, and just for a few weeks 
afterwards, the flies are extremely common, and the fact that they have not been 
taken and described more frequently than has been the case in the past is probably 
due to four factors: (1) Their small size; (2) their short life as adults; (3) their 
habit of clinging closely to the branches and not flying readily; (4) that little 
attention has been given by collectors in Australia to the small diptera. 

Emergence of Adult Flies from Galls . 

A considerable number of different methods for the emergence of the adult 
flies from the galls have been developed by the different species of flies. 

T 
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F. nicholsoni, which has been discussed earlier, emerges when the operculum 
of the galled flower-bud lifts. When the flower-bud galls of E. Blakelyi are fully 
mature the inner portions dry up and break up into a powder, through which the 
adult flies (b\ tillyardi) escape to the exterior; the galls frequently drop to the 
ground at maturity and the flies escape from them there. The larvae of F . cwrriei 
living in the community leaf-bud galls of E , macrorrhyncha burrow when full fed 
to a point just under the skin of the gall and there pupate; the adult fly can then 
push its way readily to the exterior. The larva of F. greavesi cuts a round hole 
in the wall of the gall chamber before it pupates, leaving only the epidermis 
unbroken; through this the fly escapes at emergence. This last method of 
emergence is commonly used by the various larvae inhabiting leaf and stem-tip 
galls. 

The puparia which inhabit the leaf, axil bud, and stem-tip galls are all found 
attached to the wall of the galls by a transparent elastic jelly fixed to the anal 
end. This gelatinous material, which is voided by the full-fed larva just before 
pupation, holds the puparium in position at the anal end while the adult fly bursts 
its way through the anterior end. This substance is absent from most of the 
puparia found in the flower-bud galls. 

Description of immature stages of Feiigusomna mciiolsoju Tonn. 

This species from flower-bud galls on E. macrorrhyncha la taken, as a type to 
illustrate the stages in the life history of flies of the genus Fergusonina . 

Egg . — The egg is a spindle-shaped, transparent, glistening body. It tapers 
to a sharp point at one end and to a more rounded tip covered by a cap at the 
micropylar end (Fig. 1). Length of egg, 0*33 to 0*4 mm.; wddth of broadest 
part, 0-1 mm. 

First instar larva (Fig. 2).— -At hatching the larva is shorter than the egg 
from which it hatches. The mouth parts are 0*04 mm. long at this stage. No 
signs of spiracles or tracheae have been observed in this instar. Rows of papillae 
are clearly distinguishable along the line of junction of segments on the dorsal 
surface. Length, 0*23 mm.; width, 0*07 min. 

Second instar larva (Fig. 3).— This larva is immobile and lives in a small 
close-fitting cavity surrounded by nematodes bathed in a mucilaginous fluid 
apparently exuded by the cells lining the gall cavity. Its skin is extremely 
delicate and transparent, all the internal organs are easily distinguishable, and 
the papillae marking the junction of the segments of the dorsum are very 
pronounced. The mouth parts are minute in proportion to the bulk of the larva 
and do not appear to be used for tearing, the larva imbibing the fluid in which 
it lies. The actual size of the mouth parts is less than that of the first instar, 
a contradiction to the normal rule, the length being only 0*024 mm. No sign 
of a tracheal system can be distinguished in this instar. Length, 0*9 mm.; width, 
0*7 mm. 

Third instar larta (Fig. 4). — From the delicate 2nd instar larva the 3rd 
instar emerges as a vigorous, tough-skinned larva, with strong mouth-parts and 
heavily-chitinized spiracles opening into a well-defined tracheal system. The 
respiratory system is amphipneustic. The mouth parts are 0*133 mm. long. On 
the dorsal surface is a strongiy-chitinized dark-brown plate not present on the 
first and second instars which, for the sake of convenience, one may call the 
"dorsal shield", extending from the first thoracic segment over the first and 
second abdominal segments. The general shape of the larva Is sub-ovate, but 
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many other species of Feryusonina have pyriform larvae. Length, 1*3 mm.; width, 
0*9 mm. 

Struct wrc of a piracies and mouth parts of Fergusonina lariae. 

The spiracles are fairly similar in shape throughout the series of larvae 
discovered so far. The three slits of the spiracles are raised on protruding lips 
resembling the corolla of a flower (Fig. 22). The anterior slit of the anterior 
spiracles is nearly as big as the other two slits combined. Small elliptical 
perforations through the slits allow air to enter the felt chamber, which is walled 
with brown chit in, and this in turn leads into a large trachea. The posterior 
spiracles are remarkably similar to the anterior, both in size and shape. 

Figure 22 illustrates, by camera lucida drawings, the spiracle of 3rd instar 
larvae from leaf galls on K. maculosa and the spiracle of 3rd instar larvae of 
F. Hllyardi. Such differences as can be observed between these two represent the 
amount of difference to be seen between the most dissimilar pair of the series 
of larvae. 

The larvae from the flower-bud galls of E. pan ct flora have smaller spiracles 
than the others, and the chitin forming them Is not so deeply pigmented, but 
otherwise the structures are very similar. 

The mouth parts (bucco-pharyngeal apparatus) are fairly regular In shape 
throughout the series. Two sets are illustrated in Figures 23 and 24. Figure 23 
is a drawing of the mouth parts of F. tillyardi Tonn., and Figures 24 and 25 of 
those of F. eucalypti Mall. These two sets have been chosen because they show 
as great a difference between them as can be found between any two species of 
the genus. 

The Puparium. 

The puparium lies in the eaten-out cavity of the gall until the emergence of 
the adult fly. In form it is the typical barrel -shaped dipterous puparium of the 
Cyclorrhapha, with no distinctive characters, and varies in colour from light 
straw on pupation to dark brown just before emergence of the fly. 

Description of 3rd Instar larvae of Fergusonina species with special reference to 

the dorsal “shield". 

The mouth parts of spiracles did not appear to have diagnostic value, but the 
dorsal shield on the various larvae proved to be a useful diagnostic feature. The 
sequence in which the third instar larvae are described indicates the possible 
direction of the evolution of this organ. 

The dorsal shield, which is considered to he the most primitive of those 
discovered, consists merely of scattered spots of chitin on the terga of the 2nd 
and 3rd thoracic and 1st, 2nd, 3rd, 4th, 5th, and 6th abdominal segments. A series 
of shields of increasing complexity then follows, culminating in one which consists 
of a black plate from which a strong rake-like organ, carrying from 5 to 7 teeth, 
projects outwards. 

1. Fergusonina sp. 1 (Fig. 5). — From stem-tip gall on B. pauciflora , Mount 
Kosciusko, N.S.W., June, 1935; galls collected by M. J. Mackerras. This larva 
carries small spots of chitin over the greater part of the dorsum. Long narrow' 
patches, composed of closely-set spots of chitin, arc present on the 2nd and 3rd 
thoracic and the 1st to the 6th abdominal segments. These patches are on the 
most projecting parts of the convex segments, so that they come into contact 
frequently with the walls of the gall in which the larvae live. Faired papillae 
are present on each of the three thoracic segments, two pairs on the first and 
one pair each on the other two segments. The spiracles are prominent, and open 
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into the amphipneustic respiratory system. The adult has not yet been described. 
Length of full-grown larva, 5 mm. approx.; width of full-grown larva, 1*6 mm. 
approx. 

2. Fcrguttonina gp. 2 (Fig. 6), — From stem-tip on E. macrorrhyncha , Black 
Mountain, F.C.T., Sept., 1934; collected by the author. This 3rd instar larva 
carried a dorsal shield formed of scattered spots of chltin on the dorsum. There 
are chittnous cones on the 2nd and 3rd thoracic and on the 1st, 2nd, 3rd and 4th 
abdominal segments, each cone being surrounded at its base by smaller spots of 
chitin. Paired papillae are present, as in the species Just described, and the 
spiracles are very similar. Length of full-grown larva, 1*7 mm. approx.; width 
of full-grown larva, 1*0 mm, approx. 

3. Fcrgusonina curriei Tonn, (Fig. 7). — From leaf galls on E. macrorrhyncha 
(see photo, PI. vi, fig. 6), Canberra, F.C.T., Oct., 1933; collected by the author. In 
this larva the dorsal shield is present on the same six tergites as in the former 
species, and sometimes extends to the fifth abdominal segment. The chitinized 
spots are somewhat irregular and coalesce on each segment to form a more or 
less coherent plate; this distinguishes it from the species previously described. 
The papillae on the thoracic segments are somewhat smaller than those of the 
preceding species, and the larva is much larger. Length of full-grown larva, 3*7 
mm.; width of full-grown larva, 2*8 mm. 

4. Fergmonina sp. 3 (Fig. 8).— From leaf galls on E. tideroxylon* E. maculosa, 
E. melliodora and E. macrorrhyncha in Victoria and in New South Wales, 1933-34. 
In this species the dorsal shield represents a further step in specialization. 
Coherent chitinized patches are found in two places, the anterior at the junction 
of the third thoracic segment with the first abdominal, and the posterior, at the 
junction between the second and third abdominal segments. Chitinous spots are 
scattered round both areas. The adult of this species has not yet been bred out 
and, as the larva is not very different from others which follow. It is not 
considered desirable to name it at present. Length of full-grown larva, 2 mm.; 
width of full-grown larva, 1*4 mm. 

5. Fergmonina sp. 4 (Fig. 9). — From leaf galls on E. maculosa , Black 
Mountain, Canberra, F.C.T., July, 1934; collected by the author. This larva is 
very like the preceding, but has a regular slight difference in the shape of the 
dorsal plates, and has fewer spots around the shield. It may be a variety of the 
preceding species, but the adultB have yet to be bred to give evidence on this 
point. Length of full-grown larva, 2*3 mm.; width of full-grown larva, 1*4 mm. 

6. Fergmonina evansi Tonn. (Fig. 10). — From leaf galls on an unidentified 
Eucalyptus tree in Adelaide, South Australia, August, 1933; collected by J. W. 
Evans; and from leaf galls on E, melliodora at Canberra, October, 1934, by the 
author. The dorsal shield differs somewhat in shape from the foregoing species, 
and the papillae on the thoracic segments are elongated, apparently in adaptation 
to the comparatively large gall-cavity in which the larva lives. Length of full- 
grown larva, 2^7 mm.; width of full-grown larva, 1-5 mm. 


Text-figures 1-21. 

1-4. — Fergiisonina nichotaoni Tonn. 1, egg, x 50 ; 2. first instar larva, x 50 ; 3, second 
instar larva, x 45; 4. third Instar larva, x 25. 

5-21. — Third lnstar larvae of Fergusonina species. 

G, Ferguaauina sp. 1, x 8 ; 6, F. »p, 2, x 3 8 ; 7, F. curriei Tonn., x ft ; 8, F. sp. 4, x IS ; 

9, F. sp, 6 , x 18; 10, F. cvanM Tonn,, x 12; 11, F . carteri Tonn. x 28; 12, F. greaveai, 

n. sp., x 8; 13. F. eucalypti Mall., x 12; 14, F, sp. 10, x 8; IB, F. sp. 11. x 10; 1«, F. sp. 

12, x 16; 17, F. netcwani Tonn., x 16; 18, F. hritnbleoombei Tonn,, x 22; 19, F. lockharti 

Tonn., x 12; 20, F. tillyardi Tonn., x 22; 21, F. tUlyardi Tonn., x 14. 

Fig. 16a is a repetition of Fig, 4 in its place in the series. 
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7, Fergusonina carteri Tonn. (Fig. 11). — From leaf galls on E. 8tuartiana. 
F.v.M., Canberra, F.C.T*, November, 1933; collected by the author. The dorsal 
plates are clearly defined in the larvae of this species and not surrounded by 
spots of chitin. The papillae are very large, the larvae living in gall cavities 
which are large relative to the size of the larvae. Length of full-grown larva, 
1*2 mm.; width of full-grown larva, 0*4 mm. 

8. Fkkg v Sonina oiiKAVKSf. n. sp, (Fig. 12). — From stem-tip galls on K. polyan- 
t hem os Schau., Black Mountain, Canberra, July, 1934: collected by the author. 
The 3rd instar larva of this species is comparatively large, found rather rarely 
In stem-tip galls of E. polytinthemos Schau. The adult fly has not been reared, 
but the larva is so distinct in size, and in the character of the dorsal shield, that 
it is felt that the species may be described from the larva without danger of 
creating difficulties for later workers. It is anticipated, moreover, that the adult 
flies of this species will be bred out from the galls by the author at some later 
date, and can then be described in association with the larvae, so that no confusion 
of identification may arise. The full-grown larva is smooth, clearly segmented, 
yellowish, with four chitinous plates, in two pairs, on the dorsal surface. One 
pair is in contact at the junction of 3rd thoracic segment with the 1st abdominal, 
the other pair is in contact at junction of 1st with the 2nd abdominal segments. 

Size of plutes approximately: (1) Plate on 3rd thoracic segment, width 
0*25 mm., depth (i.e., anterior to posterior margin) 012 mm.: (2) Anterior plate 
on 1st abdominal segment, width 0-2 mm., depth 0-033 mm.; (3) Posterior plate on 
1st abdominal segment, width 0*2 mm., depth 0075 mm.; (4) Anterior plate on 
2nd abdominal segment, width 0*25 mm, depth 0*06 mm. Length of full-grown 
larva, 4*3 mm.; width at widest part, 1*8 mm. 

Holotype and para type on slides in museum of Division of Economic 
Entomology, C.S.I.R., Canberra, F.C.T., Australia. 

% Fergusonina eucalypti Mall. (Fig. 13).— From flower-bud galls of 
E. maculata Hook,, Bateman’s Bay, N.S.W., September, 1930; collected by W. L. 
Morgan. In the 3rd instar larva of this species the chitinous dorsal shield is made 
up of four plates, relatively much larger than those of the foregoing species, and a 
fifth smaller plate situated at the posterior margin of the 2nd abdominal segment. 
Rows of chitinized spots surround the plates extending on to the 3rd and 4th 
abdominal segments. The thoracic tubercles are short, the larvae inhabiting gull 
cavities into which they fit fairly tightly. Length of full-grown larva, 3 mm.; 
width of full-grown larva, 1*8 mm. 

10. Fergusonina sp. 5 (Fig. 14). — From flower-bud galls on E, paucifluras 
Mount Kosciusko. N.S.W., June, 1936; collected by M. J. Mackerras. The dorsal 
shield is a more complicated structure than any of those described already. There 
is a thin sheet of chitin on the 3rd thoracic segment, which thickens towards the 
point of junction with the 1st abdominal segment and forms a concave plate there. 
At the anterior edge of the 1st abdomtnal segment a convex chitinous hump 
covered with small protuberances Is hinged to the chitinous concave plate 
described above. Any curling movement of the larva caused the convex portion 
to fit into the concave, but the function is unknown. The concave plate is repeated 
at the posterior portion of the 1st abdominal segment, and into it fits a convex 
portion from the anterior edge of the 2nd abdominal. Both sets are loosely 
connected by thin plates of chitin which have a reticulated structure. The 
spiracles of this larva are neither so prominent nor so complicated in their 
structure as any of the other larvae described. Length of full-grown larva, 
4*3 mm. approx.; width of full-grown larva, 1*6 mm. approx. 
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11. Fergusonina sp. 6 (Fig. 15).— From axil-bud galls (Fig, 31) on 

K. maculata, Bateman's Bay, N.S.W., July, 1934; galls collected by Dr. Jacobs. 
The adult fly has not yet been reared. The larva Is pearly-white with a well- 
defined dorsal shield. This shield is formed of four small dense plates of chltin 
in pairs, as in the species just described, but easily distinguished from them by 

the irregular area of coalesced chitlnous spots surrounding the plates. Outside 

this area of less dense coalesced spots of chi tin are isolated spots of chitin on the 
2nd and 3rd abdominal segments. This structure presents a possible transitional 
stage between the separated plates of F. eucalypti Mall, and the coherent shield 
made up of plates all fused together in F, nicholsbni Tonn. The dorsal shield, 
measured at the widest point of the irregularly fused chitin, is about one-fourth 
the width of the larva at its widest point, and is about the same length as it is 
wide. Length of full-grown larva, 2*8 mm.; width of full-grown larva, 1-6 mm, 

12. Fergu sonina sp. 7 (Fig. 16).— From the leaf and leaf-stem galls on 

E. Stuartiana , Black Mountain, Canberra, F.C.T., March, 1935; collected by the 
author. The dorsal shield of this larva is composed of four loosely-joined plates which 
give the effect of a single plate. There are rows of strong black spines surrounding 
the shield on the 1st, 2nd, 3rd and 4th abdominal segments and on the 3rd thoracic 
segment, all the spines pointing inwards towards the shield. The shield measures 
approximately 0*4 nun. in width and 0*4 mm. in length. There is an extra plate 
on some specimens on the 3rd abdominal segment near its anterior margin. 
Length of full-grown larva, 2T to 2*3 mm. approx.; width of full-grown larva, 
1-2 mm, approx. 

The galls which this species inhabits are quite different from leaf galls on 
the same tree harbouring F. carteri . 

13. Ferguaonina nicholsoni Tonn. (Figs. 4 and 16 A). — From flower-bud galls 
on 8. macrorrhyrwha , Canberra, F.C.T., November, 1930; collected by the author. 
The 3rd instar larva of this species has been described in some detail earlier in 
this paper, but it flts here into its place in the evolutionary series based on the 
complexity of the dorsal shield. All the plates which, in species described earlier, 
were separate, are fused in this larva to form a coherent shield. This shield is 
set on the top of a hump formed by the slightly protruding dorsal segments. The 
thoracic tubercles are not. developed in this larva, as it lives in a cavity into 
which it flts tightly. Length of full-grown larva, 1*3 mm.; width of full-grown 
larva, 0*9 mm. 

14. Fcrgvsonitia newmani Tonn. (Fig. 17),— From leaf-bud galls on 
E. gomphocephala DC,, Perth, Western Australia, August, 1933; collected by the 
author. The 3rd instar larva of this species has the chitlnous shield developed 
as in the foregoing species, but in addition, rising from the point of Junction of 
the 1st and 2nd abdominal segments on the shield, there are two strong black 
hooks. These hooks appear to be used for tearing down the walls of the gall 
chamber for food, and their number may vary from two to three in this Species 
of larva. The thoracic tubercles are longer than they are on the two species 
last described. Length of full-grown larva, 1-9 mm.; width of full-grown larva, 
1*0 mm. 

15. Fergusonina briviblecombei Tonn. (Fig. 18). — From flower-bud galls of 
E. cre&ra, Queensland; E, melanophloia, Queensland; E> odorata % South Australia; 
and E. hemiphloia , Victoria, June and July, 1934; collected by A. Brimblecombe, 
J. W. Evans and W. W. Morgan. In the 3rd instar larva of F. brimblecombei Tonn. 
the chitlnous shield is similar in shape to that of the preceding species, but in 
addition to two hooks, which are also present in this larva, there is a strong 
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scoop-like projection rising from near the base of the hooks. This projection rises 
to about one-third of the height of the hooks. Small tubercles are present on the 
thoracic segments. Length of full-grown larva, 1*3 mm.; width of full-grown 
larva, 0*8 mm. 

16. Fergusonina lockharti Tonn. (Fig, 19). — From globular, irregular, stem- 
tip galls on E . rudis Endl., Mundaring, Western Australia, August, 1933; collected 
by the author. In the 3rd instar larva of F. lockharti Tonn. the dorsal shield is 
relatively larger than that of the preceding species and the hooks which rise from 
the shield near the posterior margin of the 1st abdominal segment are shorter 
and stouter. There are three to five hookB in this larva, the usual number (as 
illustrated) being four. Length of full-grown larva, 2*2 mm,; width of full-grown 
larva, 1*2 mm. 

17. Fergusonina tillyardi Tonn. (Figs. 20, 21). — From flower-bud galls on 
E. Blakelyi , Canberra, F.C.T., E. camaldulensis, Victoria and South Australia, and 
E, tercticomis, Victoria. The 3rd Instar larva of F. tillyardi Tonn. has the most 
complex dorsal shield of the whole series. From the strong dorsal plate rises 
a rake formed of hooks, the number of these varying from five to seven. The 
relative size of the structure can be seen from the illustration. Figure 20 shows 
the larva newly moulted into the 3rd instar, so that the proportions of the 
mechanism relative to the body are exaggerated. Figure 21 shows a side view 
of a larva nearly full grown, so that the disproportion is not so great. Length 
of full-grown larva, 2*6 mm.; width of full-grown larva, 0-85 mm. 

Function and Evolution of Dorsal Shield. 

The first and second instar larvae, which feed on the contents of the soft 
cells lining the inner wall of the gall cavity, do not carry a dorsal shield, nor is 
such a shield known from any related dipterous larvae. Observation of the third 
instar larvae shows dearly that those larvae which possess hooks on the shield 
use them to tear down the walls of the galls, which begin to harden at thiB stage, 
for food. The function of this chitinous armature on the types which are not 
armed with hooks is unknown. The author has observed, however, that the 
3rd instar larvae described above in Fergusonina sp. 7, from the leaf-stem galls of 
E. Btuartiana . void their faeces continually on to the dorsal shield. The nematodes 
are found concentrated there and apparently feeding on the faeces, but, owing to 
the Quantity, not able to keep pace with the Bupply. 

Faeces are practically absent in the galls made by other species of the same 
genus of flies, so the assumption is that the nematodes remove them as they are 
produced. The voiding of the faeces on the dorsum, and the feeding of the 
nematodes there, may be connected in some way with the presence of the chitinous 
patches forming the shield. When a larva bends Its head backwards the axis of 
the body is the 1st abdominal segment and the parts just in front and behind this. 
This is the area which carries the dorsal shield, so that although the association 
between the defaecation on the dorsum, the nematodes feeding, and the presence of 
the chitinous shield is conjectural, it Is at the same time highly suggestive. 

Shields ranging from the scattered conical projections found on F. curriei 
Tonn., through the various stages of increasing complexity to the highly specialized 
rake carried on the dorsum of F, tillyardi Tonn., form a linear series which may 
indicate the direction of evolutionary development. In general, the types of galls 
formed by the more advanced larvae (as judged by the complexity of the dorsal 
shield) are of a more complex nature than those of the more primitive types. 
The relationship with the nematodes, which are found always associated with the 
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larvae, and which, in all cases so far studied, are transmitted by the adult female 
flies from one gall to the next, is also more highly adjusted in most of the species 
having the more advanced type of dorsal shield than in those carrying the simpler 
shields. 

The simpler types of shield are found on larvae inhabiting leaf, stem, and 
stem-tip galls, while the more complicated shields are found mainly on larvae 
which inhabit galls on the flower buds. Purely as a matter of conjecture based 
on observations of these larvae, it seems that the primitive ancestor of these 
forms was a tunneller in the vegetative parts of the Eucalyptus trees. Scattered 
spots of chltin were replaced in some species by more and more coherent plates 
of chltin situated at the points of junction of the last thoracic and the first 
abdominal segments and of the 1st and 2nd abdominal segments. Having 
developed into a coherent shield, the next step forward to the development of 
the rake on the shield is more easy to interpret on the basis of function. 



Text-figures 22-31. 

22. — Anterior spiracle of larvae of Fergusonina spp. <1, Fcrguaonina No, 4; 2, 
F. tillyardi Tonn.), X 100. 

23. — Mouth parts of F, tiUyardi Tonn., x 60. 

24. 25. — Mouth parts of F. eucalypti Mall. (24, x <50; 25, dorsal view, x 60), 

26. — AnguiUulina {Fergueobia) tumifadens (1, male; 2, free-living female; 3, male, 
ventral view of anal end. x 100). V, vulva; A, anus; K.I\, excretory pore; C.A., caudal 

alae. 

27 . — parasitic female <1, aide view; 2, tip of ovary; 3, oviduct expanded forming a 
receptaculum semlnalis. Mature eggs ready to be laid lying In uterus, x 40). 

28. — Anterior end of free-living female of A. tumifaciena. x 270. S, stylet; OK, 
oesophageal pump; N.H., nerve ring; B.P., excretory pore; P.G., dorsal gland; O, gut. 

2$, — Cross-section of galled flower-bud of E. macrorrhyncha. Semi-diagrammatic, 
showing stalked galMets inside the galled flower bud, x 2. 

30 . — Gall on B. polyanthemoa . K, point at which fly will emerge, x 0*2. 

31, — Axil bud galls on Iff. maculata. G, galls, x 0*2. 
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The great variety of Eucalyptus species provided opportunity for variation 
in the flies. Adaptation to galls which harden and dry out fairly rapidly at 
maturity would be successfully attained by species which developed u mechanism 
to tear down the hardening tissues for food. Forms carrying hooks would survive 
more readily than others not so well equipped. 

It is necessary here to point out that the degree of adaptation of the larva to 
a special environment need not be, and indeed is not, reflected in the adult fly 
which has to meet a totally different set of conditions. Tonnoir, in describing 
the adult flies, could not find any characters which would suggest that the flies 
from the more primitive types of larvae were more primitive in structure than 
those from the more highly adapted larvae. The larval environment induces 
reaction in structure which have no apparent counterpart in the structure of the 
adult fly. 

II. The Associated Nematode . 

The nematodes described below were taken from leaf galls of E. Stuartuina 
in which they were found associated with F. carteri Tonn. They were chosen 
because large numbers of them were available at a time when it w r ns convenient 
to study them in the laboratory. The parasitic female nematodes were derived 
from the body cavities of females of F. carteri Tonn. 

Awguilutlina (Fkbousobia) tumifaoiknh, n. subgen. et »p. 

The egg (PI. vii, flg. 4). — There is no apparent difference between the eggs 
laid by the free-living females in the gall and the parasitic females inside the 
Fergusonina flies. The eggs of both types of females are already segmenting 
when laid and, prior to hatching, the larva can readily be seen moving round 
inside the shell. The outer skin o! the egg is tough and translucent, without 
sculptural markings, and its shape is nearly cylindrical with both ends rounded. 
Length of egg, 0 05 to 0 055 mm.; width of egg, 0 018 to 0 025 mm. 

The larva (PL vii, flg. 4). — The newly-hatclied larva measures 0*14 to 0T9 mm. 
long and 0*009 to 0*013 wide. It has a well-developed stylet carrying three basal 
swellings and measuring 0*006 mm. in length. The number of larval instars 
has not been determined accurately, but at least four instars are discernible. 

The adult . — The free-living form (actually a plant -parasite in the leaf galls of 
F. Htuartiana ) may be treated as the normal form and wdll be described first. 

(a). Male (Fig. 26, 1). 

Principal measurements: Length, 0*415 mm.; width, 0-049 to 0*05 mm.; anterior 
end to end of oesophageal region, 0*124 ram.; anterior end to excretory pore, 
0*089 mm.; anus to tip of tail, 0*04 mm.; length of buccal stylet, 0*012 mra.; 
length of spicules, 0021 ram.; proportions: length to breadth, 8-9; 1; length to 
length of oesophagus, 3-4:1; length to length of tail, 10-12:1. 

The cuticle is finely striated transversely. The head is separated from the 
body by a very slight constriction, has rounded sides, and shows no sign of 
separate Ups or papillae. The body tapers slightly towards the head from the 
posterior end of the oesophageal region, hut tapers much more abruptly towards 
the tail. The oesophageal region is well defined, The dorsal pharyngeal cell Is 
very prominent, with a large nucleus, and opens by a short duct just behind the 
stylet. No gubemaculum has been seen in any specimen examined. The paired 
spicules are in contact distally, but are separated at their proximal extremities. 
They show a distinct elbow bend when viewed laterally and taper to a rounded 
point. The gonad is unpaired and in mature specimens it can be seen lying with 
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its origin in the oesophageal region, thence running backwards without reflexing 
to open in the cloaca, The tail tapers to a rounded point. The cuticle is 
expanded laterally to form two alae arising well in front of the cloaca and 
extending round the tail tip (Fig, 26). The margins of the alae are slightly 
ci enate. 

Spermatozoa: Under high magnification the globular spermatozoa were 
observed to possess a number of processes which looked like amoeboid strands 
with their distal portions slightly clubbed. When stains were applied the globular 
jmrtion took up the stain, but the strands did not do so, or did so to a less extent. 
(6). Free-living female (Fig. 26, 2). 

Principal measurements: Length of body, 0 4X5 mm,; width of body, 0*056 mm.; 
length, anterior end to end of oesophageal region, 0T23 mm.; length, anterior 
end to excretory pore, 0 09 mm.; anus to tip of tail, 0*039 mm.; vulva to tip of 
tail, 0 08 mm.; buccal stylet, 0019 mm.; proportions: length to breadth, 7-8:1; 
length to length of oesophagus, 3-4:1; length to length of tail, 10-11:1. 

The female is more bluntly rounded anteriorly than the male, but tapers 
more rapidly posteriorly. The head and oesophagus are similar to those of the 
male. The single ovary arises near the nerve ring and opens into an oviduct in 
which there is no post-vulval pouch. One to three fully developed eggs may lie 
in the oviduct. The lips of the vulva are prominent in mature females but not 
in immature specimens. 

(e). Parasitic female (Fig. 27). 

Principal measurements: Length of mature female, 0-69 to 0*87 mm.; width of 
mature female, 0*12 to 0*14 mm.; length of ovary removed from body and stretched 
out straight, 3*0 mm,; vulva to posterior tip of body, 015 to 0*22 mm. 

When the fertilized female enters the haemocoel of the fly larva, she carries 
the stylet and oesophagus of the free-living form. Growth is rapid, however, the 
female soon loses the stylet, and the gut shrinks as the rapidly expanding, much 
coiled, ovary grows to fill almost entirely the whole space inside the skin. Just 
under the cuticle in this stage a layer of polygonal pavement cells can be seen, 
which, according to Goodey (1930), allow a great increase in size without further 
moulting. 

Some of the parasitic females could flex their bodies until head and tail nearly 
met, while in others the power of movement had been lost entirely. Those from 
the body of F. nicholsoni retained the power of movement only up to the stage at 
which egg-laying commenced; after that, movements of the body as a whole 
ceased. 

Development of the Parasitic Nematode in the Flies, 

The parasitic female nematodes live in the haemocoel of the larval, pupal, 
and adult, female flies. On entering the female fly larvae the nematode still 
possesses all the free-living characters, including the stylet (PI. vii, fig. 7). About 
the time at which the fly larva pupates the nematodes grow i*apidly, lose their 
stylet, and develop a great reserve of food, before their ovaries become apparent 
(PL vil, flg. 10). At the stage when the fly larva has pupated, the nematode 
female can be seen lying In the finely disintegrated fat-body of the insect with 
multitudes of the small particles of the fat-body so firmly adherent to the outside 
of the skin that it requires some force to remove them. At this stage the ovary 
of the nematode develops and becomes differentiated at a very rapid rate, while 
the ovary of the fly is only beginning to develop. It looks as if the same factors 
which lead to the growth of the fly ovary have caused a parallel rapid develop- 
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men! in the nematode ovary. The nematode ovary develops much more rapidly 
than that of the fly, however, so that., before the eggs of the fly can be seen 
taking shape in the ovarian tubules, 'the nematode has started to lay eggs 
(PI. vii, fig. 12), By the time eggs can be seen in process of formation in the 
ovary of the nematode, the granules of fat-body of the host insect are no longer 
adherent to her skin, and the fat-body of the fly has become reorganised into 
large compound globules. 

The adult Fergusonina flies do not feed to any great extent, though they have 
been seen sucking up moisture, so it iB evident that the fat-body of the fly has to 
supply all the nutriment for the growth of its own ovary (It is mature at 
emergence) and that of its contained nematodes. It is likely that the parasitic 
nematodes affect the egg-producing capacity of the fly in proportion to the number 
and size of individuals present. It happens, therefore, that, in the example dealt 
with in detail (Fergusonina nichoUoni), where only two nematodes are found 
normally in each female fly, an equilibrium has been reached at which the egg- 
laying power of the fly may be depressed, but is not impaired seriously. In other 
flies of the same genus, usually of larger sise, the nematodes are, in some instances, 
bigger and more numerous. As many as seven large nematodes have been 
dissected out from a female fly of a leaf-gall species in which the ovaries were 
found to be complete, but, owing to the scarcity of fat-body, not capable of 
producing many eggs. The larval nematodes in the fly probably feed to some 
extent in their turn, but not enough to interfere materially with the development 
of the eggs of the fly. 

The sequence of events just described forms a contrast with the state of 
affairs found by Goodey in his study of the Frit fly-nematode association. He 
found that the presence and development of the parasitic nematodes in male 
and female flies inhibited the development of the gonads of the hosts. When 
the host was able to develop its gonads to some extent before the influence of 
the nematodes could be felt, then the further development of the nematodes was 
checked — presumably by some inhibiting factor produced by the developing gonad. 
Just such a difference in the physiological reactions between Frit fly and 
JSucalyptusgM fly, to a nematode parasite, might go far to explain why In the 
former case a destructive parasitic association only is reached, whereas in the 
latter, a symbiosis has been attained. 

Nematodes Associated with Other Species of Fergusonina. 

It is probable that further work will show that the nematodes associated with 
the different flies have differences in structure which entitle them to be considered 
as different species. There Is, for instance, a considerable variation in the point 
of origin of the lateral alae between males derived from different types of galls. 
On males from the leaf galls of F. macrorrhyncha , the alae extend from 
a point opposite the nerve ring to the tail tip, whereas in the species just described, 
they are much less extensive. The position and size of the oesophageal glands 
also vary between nematodes from different galls and the parasitic females 
vary considerably in size in the different species of flies. The largest parasitic 
nematode female discovered, taken from females of F. curriei Tonn„ measured 
2.16 mm. long by 0166 mm. broad. 

Taxonomies. 

The well-developed buccal stylet (Fig. 28) and the plant-parasitic habit, clearly 
indicate that the nematode which is being described has origin and affinities with 
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the plant-parasitic nematodes. A much enlarged parasitic female phase occurs 
in a number of nematode genera found in insects, so a consideration of each of 
those described previously is necessary for comparison with Anguillulina 
{Fvrgmobia) . 

(a) Tylenchenema Goodey has no buccal stylet in the male, so this leading 
feature may be regarded as clearly separating the new nematode from that genus. 

(b) Pphaerularia bombi JDufour and (r) Atructonema gibbo/tmn Leuckart 
are totally different in the form of the parasitic female. 

(tl) Howardula banigna Cobb. — The life history of Howardula resembles that 
of the new nematode in some particulars (Cobb, 1921), but the "onchium” which 
Cobb describes as non-bulbous is a good character for definite differentiation. 

(e) Allantonrma Leuckart and (/) Brady nemo, von Strasson have been 
considered as synonyms by Bayliss and Daubney. The paired, opposed, reflexed 
ovary of the free-living females of these genera serves to distinguish them from 
the new nematode. 

The nematodes from Eucalyptus galls can, therefore, readily be distinguished 
from other known nematodes parasitic in insects, but they have strong affinities 
with the plant-parasitic group, so some consideration must be given to the genera 
in that group which they approach most closely. 

(«)* Hvtrrodvra Schmidt. — Anguillulina (FergiiHohia) can be distinguished 
from H*tvradvru, the former having a single ovary, contrasted with the paired 
ovary of Hrtvrodera. In addition, the dorsal gland of Hvterodcra opens at some 
distance from the base of the stylet, while in the other nematode the opening is 
close to the base of the stylet. 

(b) Aplinlv nvhus Bastian. — -There are no knobs on the base of the stylet in 
this genus, a feature which serves to distinguish it from Anguillulina 
( Fvryu.sobia ) . 

<c) Aphvlvnvhoidvs Fischer. — In this genus the opening of the oesophageal 
gland Ib at some distance from the base of the stylet and the spicules are thorn- 
shaped. 

(d) Anguillulina Gervais and v. Benedin, — There are many characters, such 
as the knobbed stylet, the position of the opening of the dorsal oesophageal gland, 
the caudal alae of the male, and other characters common to both, which show 
affinities between the new nematode and Anguillulina. There are also characters 
such as the absence of a gubernaculum in the nematode under discussion, and 
the presence of an inflated degenerate female as a phase of the life-history cycle, 
which suggest differences almost of generic rank. In order to indicate the 
supposed origin and affinities of the nematode the generic name Anguillulina Is 
applied, but to show the relationship with flies of the genus Ferguson ina the name 
Fergusobia is suggested as a subgeneric title. 

Diagnosis: Angitiixumna (Fergubobia), n. subgen. 

Plant-parasitic forms* — Small slender worms, sub-genotype described in the 
foregoing, about 0*4 mm. long, living in leaf galls of E. Btuartiana in association 
with larvae of flies of the genus Fergunonina* 

With well-developed stylet, the anterior part cylindrical, the base with 
three distinct swellings. Tail tapering behind anus and bearing caudal alae. 
Spicules paired and shaped like those of AnguilluUna. Gubernaculum absent. 
Testis single, anterior. 


* Generic characters of these genera are from Goodey, 1933. 
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J. Stylet as in male. Ovary single, anterior, without post-uterine sac. 
Oviparous, 1 to 3 mature eggs visible in oviduct at one time, eggs segmenting 
when laid, sometimes ready to hatch. Free-living female in galls parthenogenetic 
in first generation. 

Jmect'parasitic forms: Sausage-shaped, much enlarged females with greatly 
developed ovary much coiled and filling nearly whole body space. Stylet absent 
in mature female. Spermatozoa visible in widened portion of uterus which acts 
as a receptaculurn seminis. Oviparous, eggs segmenting when laid, and any 
number up to ten lying mature in oviduct ready to be laid. 

The sub-genotype is parasitic in the body cavity of F. eartcri Tonn. The 
measurements have already been given above in descriptions of stages. 

Types of Association Between Xe mat odes and Insects. 

. Various types of association between nematodes and insects have been 
described and all instances recorded before 1927 have been collected into one 
publication by Van Zwaluwenburg (1928). He recognizes five types of association 
as follows: (1) Primary parasitism; (2) secondary parasitism; (3) internal 
mechanical association; (4) external mechanical association; (5) commensalism. 

The nematode association with files which we are considering does not fall 
into any of the foregoing categories, but it resembles, to some extent, the type of 
association described by Goodey (1930) between Tylenehencma oscineUae Good, 
and the Frit fly Oscinella frit L. 

The association in the Eucalyptus galls is not purely parasitic, however, as 
it is in the example cited above, but may be regarded as a symbiosis which may 
have developed from a pre-existing parasitism. 

Origin of Fly-Nematode Association. 

The data available warrant some speculation on the probable origin of the 
association between the flies and nematodes in Eucalyptus galls. 

The close affinities with modern plant-parasitic forms make it almost certain 
that the ancestors of .the nematodes in the galls were plant parasites, and probably 
gall-formers closely related to Anguillulina. 

The ancestors of the associated flies (Fergusonina spp.) were probably leaf- 
miners (leaf-mining forms are common in the family Agromyxidae), living first 
in the leaf and, later, in the leaf and stem-tip tissues, as these are less specialised 
and more available throughout the year than the flower buds. At first the asso- 
ciation between the fly and nematode would be of an accidental type resembling 
the association of the nematode and Frit fly already mentioned. In such an 
accidental association, eventually some nematodes would penetrate the body of 
the fly larva, and in the highly nutritious and easily assimilable food medium, 
develop an enlarged and degenerate type of female, capable of producing a great 
number of eggs; there are many examples in the animal kingdom of this reaction 
to the parasitic mode of life. This very large increase in egg-laying power, 
together with the automatic transmission of the progeny of such a female from 
one generation of buds to the next, could well explain the survival of the 
nematodes which had developed this stage in their life history. A necessary 
condition for the survival of such an association, if it were to affect all of the 
flies, would be that the nematodes should not render their hosts totally infertile. 

The foregoing sequence of events would explain the survival of those 
nematodes which developed this association with flies, but it does not explain 
why the flies containing nematodes could survive, rather than the flies acting 



BT 0. A. CURRIE. 


163 


alone. In nature at the present time the association Is complete, all fly-galls 
discovered up to the present containing nematodes. 

It is necessary, therefore, to examine the effect of the association on the fly. 
In the forms studied In the present paper it was discovered that the nematodes 
were actively feeding and causing proliferation of the plant tissues around the 
egg of the fly before it hatched; and that when the fly larva did hatch, it fed 
on those abnormal tissue growths. This suggests the value of the nematode to 
the insect. Prom what was probably a leaf-mining form, the fly developed into a 
gall-living form, finding, on hatching, a suitable and easily available pabulum 
already provided for its first needs through the activities of the larval nematodes. 
A slightly higher survival rate for the newly-hatched larvae associated with the 
nematodes than for the larvae in plant tissues not associated with nematodes 
would lead ultimately to the displacement of the latter “free” types by the former 
“associated” types. Once the association had become established in the vegetative 
parts of the trees, some flies could readily attack the flower buds and establish 
themselves there to give rise to new species in time. Refinements in the adjust- 
ments of the nematode to the fly and of both these to the galled tissues would 
naturally follow. Some of the trends of these refinements are indicated by the 
following notes. In Oscinella frit , Goodey found that the nematode rendered its 
host infertile and that a percentage ranging from 1% to 14*7% of the flies were 
infected. Nematodes were found to enter and to render infertile both males 
and females. In all the species of Fergusonina the nematodes are found in the 
galls associated with both male and female larvae, but they are never found in 
the parasitic form in the male adult flies, and are always found in the female 
adult flies. 

In the “lower” types of association, as illustrated by leaf-gall forms of 
Fergmonina, the number of female nematodes in an adult female fly may vary 
from three to seven, whereas in the flower-bud form already described in detail 
the number of parasitic nematodes is almost consistently restricted to two. There 
Is therefore considerable evidence to support the view that the association of flies 
and nematodes in the galls of Eucalyptus trees was at first an accidental 
parasitism which has now developed into a symbiosis, and that the association 
existing at the present day in galls on the vegetative parts of the trees represents 
a slightly more primitive stage in the development of the symbiosis than that 
in the galls on the flower buds. 

III. The Qalls. 

Gall Formation in E. macrorrhyncha. 

The flower buds generally appear In January and February on trees of this 
species, although there may be some variation both in the time and the amount 
of flower buds which the trees produce, especially under erratic rainfall conditions. 
The buds appear about the same time as the adult flies of Fergusonina nicholsoni 
are leaving the mature galls. The punctures made by the ovipositors of the 
female flies can be seen for some days after they have been made, but they do not 
seem to cause any special distortion of the tissues by the mechanical rupturing 
of the cells in their path. Eventually they heal and show only a slight scar on 
the operculum where they were made. 

Immediately they enter the bud cavity, the larval nematodes start to feed on 
the ring of anther primordial cells which form a circle round the inner wall df 
the bud cavity, The anther primordia proliferate rapidly, forming shapeless 
masses of large, thin-walled, parenchymatous cells, full of mucilaginous cell-sap. 
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The outer wall of the bud grows in proportion to the inner proliferation, ho that 
about a month after the nematodes and the eggs of the fly have been deposited 
in the buds, the galled buds can be distinguished from the ungalled buds, By 
the time the eggs of the fly hatch the masses of galled tissues are already present 
in the bud. 

Evidence that the nematodes start the galling before the eggs of the fly hatch 
was found in the following observations. In some galled buds which were opened 
it was found that the fly eggs were infertile (the embryo is easily seen in fertile 
eggs) but the galling had already been started by the nematodes. In all such 
cases the galls aborted at an early stage, while the nematodes failed to reproduce 
and died after some months. No fly larvae have yet been found unaccompanied 
by nematodes, so that the fate of a fly larva, if unaccompanied by nematodes, 
could not be observed. Attempts to inject living nematode larvae artificially into 
flower buds failed. 

The photo-micrograph (PI. vi, fig. 8) of a longitudinal section of a galled 
flower-bud of E. macrorrhyncha shows the state of affairs before the egg of the 
fly hatches. The masses of tissue proliferating under the stimulus of the nematode 
irritation can be distinguished clearly. 

On hatching, the fly larvae ensconce themselves between two firmly apposed 
masses of tissues, and there cut out small crypts. The larval nematodes migrate 
to these crypts to join the fly larvae, and thenceforward the fly larvae and their 
accompanying nematodes are to be found only in these crypts, and always together. 
In a single galled flower-bud there may be twenty or more of these gall-lets, each 
with its single fly larva and associated nematodes (Fig. 29). The crypt becomes a 
separate unit by the fusing of the vegetable tissues around the larva to make a 
spheroidal gall-let and the gall-let is attached to the wall of the bud by a strong 
stalk through which nourishment passes to the developing cells. A section 
through one of these gall-lets during the second instar period of the larva 
(PI. vi, flg. 12) discloses the following formation: A distinct wall of flat cells 
forms the outer covering, and Inside these are many layers of thin parenchymatous 
cells, well filled with protoplasm and mucilaginous cell-sap. On the inner surface, 
which is in contact with the nematodes and the fly larva, the cells are small and 
full of protoplasm. From these* cells a mucilaginous fluid is exuded into the 
cavity of the gall. 

This state of affairs persists through the autumn, winter, and early spring, 
but with the onset of summer conditions, the galls begin to mature. The outer 
layer of flat cells on the gall-lets becomes somewhat lignified and when the 
larva enters its third and Anal instar, it tears down the inner layers for food. 
At this stage the free-living nematodes are destroyed by the drying up of the 
gall tissues, but fertilized females have already entered the female fly-larvae. 

Plate vi, figures 6-9, are photomicrographs of the different stages in the 
growth of the galls, while Plate vi t figure 10, shows a cross-section of a normal, 
ungalled flower-bud. 

The photomicrograph (PI. vi, flg. 6) shows a section of a flower bud of 
E. macrorrhyncha measuring about 1 mm. across at its widest part. Eggs had 
been laid in this bud by the fly, three days prior to fixation. At A can be -seen 
the outer layer of the operculum or bud cap which, morphologically, represents 
the sepals. At B the inner layer of the operculum, which is considered to represent 
morphologically the petals of a complete flower, can be distinguished. This cap 
is shed at flowering, the remaining flower consisting of a multiple ring of stamens 
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with long filaments support Ins the anthers, arising from near the lip of a cup 
above the ovary. At C in the section can be seen the ring of primordial tissues 
which give rise to these stamens. Lying in the cavity between the operculum 
and the base of the bud are a number of larval nematodes, N, which have already 
started to feed on the rapidly developing anther priinordta. 

Plate vi, figure 7, illustrates a more advanced stage in the development of 
the gall. Large irregular masses of cells can be seen proliferating into the bud 
cavity, where normally the stamens should be developing regularly. 

Plate vi, figure 8, shows a still later stage in development of the gall. About 
this stage the eggs of the files hatch and the larvae proceed to ensconce them- 
selves between two masses of cells which are In contact. The cell masses 
anastomose round the crypts containing the larvae of the flies and the nematodes 
which have joined them. The cells immediately surrounding the larvae differ 
somewhat from the rest; the cell contents have a mucilaginous character, while 
more distant cells are more watery; likewise, the layers just round the cavity are 
full of protoplasm and are meristemaUc in character. Plate vi, figure 9, represents 
a still later stage In the development of the gall. At this stage the bud can be 
recognized from external examination to be definitely galled when compared with 
the normal bud. Large masses of galled tissues fill the bud cavity. Plate vi, 
figure 10, is u photograph of a longitudinal section of a normal hud of exactly the 
same age as the hud shown in Figure 9. The normal stamens can be Been lying 
in the bud cavity, the filaments in the upper part, and the anthers under them, 
while the ovules are seen in the chamber of the ovary below. 

All the sections described so far have been longitudinal; the following are 
cross-sections: Plate vi, figure 11, illustrates a galled hud about six months old. 
This bud was chosen because it contained but a single gall-let and some of the 
stamens developed normally. This gall-let is cut through in the section at a point 
where the larva of the fly was not included. Nematodes can be seen lying in the 
cavity. In Plate vl, figure 12, the most common condition of a galled bud six 
months old is shown in cross-section. On this section thirteen gall-lets have been 
cut through at different points, eleven of them being Fergusonina, the other two 
larval wasps, shown at 1 and 4. Plate vi, figure 13, shows a single gall-let of 
Frrgusanina and a single wasp chamber, for purposes of contrast. 

At A can be seen the dense protoplasm-filled cells surrounding the nematodes 
and the fly larva. An ooze of glutinous fluid covering the surface of the cells 
can also be distinguished in the photograph. At B the cells are fairly dense, 
somewhat hexagonal, soft, and filled with clear, slightly glutinous cell sap. At C 
there is a layer of thick -walled cells which form the outer Avail of the dipterous 
galMet. They contain some brown coloration and are not sclerotized at this 
stage. At D is seen the larva of the fly, shrunken from the wall of the cavity by 
the fixing and dehydration processes. The nematodes can be seen at N surrounding 
the larva. 

When the larva has finished feeding, only the outer lignifled shell of the gall-let 
remains. Gulled buds vary in size with the number of gall-lets contained, the 
normal mature flower bud measuring about 3 mm. in diameter, while a galled 
bud may be 14 mm. The average size of 200 galled buds of E. nutcrorrhyncha 
containing fly larvae and no hymenopterous insects was 6*7 mm. When hymenop- 
tera are present as well, the galls are much larger, the average diameter for 300 
galled buds containing both diptera and hymenoptera being 9*8 mm. 


v 
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Comparison of wasp galls and ftp galls. 

Many galls were found on flower buds of Eucalyptus trees which had been 
formed by small hymen op tern alone, while In other instances both hymcnoptera 
and diptera occupied the same galled buds. The short discussion which follows 
deals with galled buds on E. macrorrhynvha, which contained at the same time 
larvae of Ecrgusonina spp. and small hymenopterous gall-forming species. 

It is of some interest to compare the type of gall tissue produced by the gall 
wasps with that produced by the fly larvae. This comparison will be restricted 
to tissues produced in the same galled bud by the two organisms, us the wasps 
frequently oviposit in buds already beginning to show' signs of the galling caused 
by the flies. The cross-section (PI. v i , fig. 13) shows, in juxtaposition, tissues 
galled by the wasp and those galled by the fly. The wasp larva produces a gall 
with a thick outer wall of heavily Hgnifled cells and an inner mass of large 
thin-walled cells of spongy parenchyma, full of a watery cell-sap, and the cavity 
in which the larva lives is very much larger than the larva itself. 

Whereas it is considered that the beginning, and a good part of the later 
growth, of the Fcrgusomna gall is caused by the nematodes, the wasp gall starts 
to form before the egg of the wasp hatches. Apparently there is some chemical 
stimulus to gall production, either in the egg itself or in a fluid injected by the 
parent wasp during oviposit ion. The gall reaches its full size before the larva 
lias passed its first instar so that, after active feeding commences, there is little 
increase in the size of the gall, though there is probably a change in the 
composition of the cell contents. 

Many gall-forming wasps appear to inject a fluid with their eggs, which 
causes the formation of the gall, while in other instances the egg itself, either 
by its mechanical properties or some chemical on its surface, gives origin to the 
galling. In the flower buds of E. macrorrhynvha galling started where nematodes 
were actively feeding and not particularly round the eggs of the flies. Moreover, 
the character of the gall changed after the fly larva had hatched and commenced 
to feed, so that apparently the first proliferation of cells was caused by the 
nematodes working alone, and the later development by the nematodes and fly 
larva working in conjunction. The ultimate cause of gall making, be It chemical 
or mechanical, has not been studied and no theory to explain it is advanced here. 
For theories on this subject, see Goodey (1935). 

Gall Formation in Other Eucalyptus Trees. 

Having treated the galls on E. macrorrhynvha in some detail, a little must be 
said about gall formation in other Eucalyptus trees and on situations other than 
the flower buds. The following table sets out the species of the genus Ecrgusonina, 
the larvae of which have been described in the present paper, and the species of 
adults which have been described by Tonnoir (1937), together with the species of 
trees and the situations on which they have been found. 


T ablk 1 . — ( G ('it ns ) F ergusmi inn. 


SjH'cirs. 

Host. 

Galls . 

Adult. 

Larva, 

niicrocc.ra Mall. < Genotype) 

— 



4 


atrloomis Mull. 

. — 



4 

..... 

flavirornin Mull. 



4 


smitellata Mall. 



. 

4 


biNcta Mall. 

K. tuna data 

? flower-bud 

4 



ynrneyl Mall. 

F, marnlata 

? flower -bud 

4- 

«-* 

eucalypti Mall, 

F. mnvultiUi 

flower-bud 

4 

4 
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Table I, — Continued . 



ff paries. 

Uoat, 

d alia. 

Adult. ' 

Larva. 

caricri Tonn. 

E. amypdaUnu 

E. Stuart tana 

loaf 

4- 

f 

f:vatt$i Tonn. 

Eucalyptus Bp. 

leaf 

t 

+ 

davidsoni Tonn, 

E, Kp. 

? leaf 

1- 

— 

bt'hnbh'voinbvi Turin. 

E . m la nophlui a 

E. hemiphloiu 

E. err bra 

E . ( fdorttlci 

flower-buds 

+ 

+ 

m or y (ini Tonn. 

E, hemiphloiu 

flower- bud 

r 

— 

prnrotti Tonn. 

E. (tmpydaUna 

leaf 

4- 

— 

m noH<rftf Tonn. 

E, fjomp-hofv’phuUi 

leaf- bud 

\ 

4- 

lorkharti Tonn. 

E. rudis 

stem-tip 

4~ 

4- 

frrnchi Tonn. 

E. amyrfdaUna 

leaf 

4- 

— 

h irho/aou i Tonn. 

E . ttia era rrhynck a 

flower-bud 

4 

4- 

eurrlri Tonn. 

E. maervrrh piteha 

leaf 

i 

4- 

tifiyardi Tonn, 

h\ Blakely i 

E. vamaUlulensis 

E. trrcticornis 

flower-bud 

r 

4- 

tjiea veal Curr. 

E, pal pant hr. man 

stem-t ip 


4 

H|>. 1 

E. panel flora 

sieni-t ip 


1 

HP. 2 

E. mavrorrhpncha 

stem -til) 


4- 

»P. •* 

E. fiUteraxylon 

E, maculona 

E. tneUiodoru 

E . m « crow h y nrh u 

leaf 


4 

H|), t 

E. maculosa 

leaf 

— 


s}.. r, 

E. pauci flora 

flower- bu d 

— - 

i 

sp. 0 

E. mncuUtta 

nxiMmd 


+ 

*!>• 7 

E. Stuart Inna 

leaf and Iraf-Mem 

— 

4- 


The flower buds of E. Hhtkelyi , E. vamaldulvnxift, and E. trreticonii.s are all 
galled by the same species of fly, E. tillyardi Tonn., and the galling proceeds as 
follows: 

The nematodes start the galling and the fly larvae hatch out afterwards and 
commence to feed, then the nematodes join them in their small crypts and the 
galled buds increase in size. Whereas in E. mucrurrhynvha, the crypts are each 
separated into gall-lets by the formation of a layer of flat, cells making a limiting 
membrane, no such membrane is formed in the flower buds of the other trees 
mentioned, but the whole of the tissues on the galled buds fuse together into a 
mass which is bounded only by the outer walls of the flower buds. Inside this 
more or less homogeneous matrix of soft parenchyma tons tissues, and scattered 
through the whole, are to be found the crypts in which larvae and nematodes 
live. In cross-section it is seen that some layers of cells surrounding each of the 
larval crypts are tilled with more dense protoplasm and cell-sap than the tissues 
of the matrix. 

During the first and second larval in stars in autumn, winter, and spring, the 
galled tissues are soft and glutinous. With the advent of summer and the larval 
change to the third instar, the tissues begin to harden and to dry up. When the 
larvae are full fed, the tissues forming the matrix between crypts dry up and the 
whole gall disintegrates rapidly, so that there are numerous avenues of escape 
for the adult flies. The photographs (PI. vi t figs. 3 and 4) show the galled, 
contrasted with the ungalled, buds of E. Wakclyi. Galled buds of the three trees 
mentioned may reach a diameter of 18 mm., while the ungalled buds average 
about 3 mm. in diameter. The galled buds of E, maculatu are similar in develop- 
ment and structure to those of is?. Btaketpi. 
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Next to F. tillyardi, which is found on E. cin&aldulensU, E. tcreticornin and 
E. Blakelyi, the most common fly found so far in flower buds is F . brlmblecombei 
Tonn., which is found in E. hemiphloia , and E. odorata, E. crehra and E. meUmo* 
phloia. The galls formed by tills fly are somewhat different in structure from those 
formed on E. camaldulensitt. instead of forming a homogeneous mass inside the 
galled bud us in E. camaldulensis, the stamens in the species of Eucalyptus trees 
named above develop to some extent. The tissues which hypertrophy in this 
instance belong to the walls of the calyx*cup and the ovary. At maturity, the 
operculum, which is not fused to the rest of the gall, opens and the flies escape 
into the space occupied by the stamens by the break-down of the galled tissues, 
and thence, via the opercular opening, to the exterior. Galled buds of E. hemiphloia 
are about 8 mm. in diameter, while E. maculata and E. odoruta produce galls up 
to 20 mm. in largest diameter. 

The galls formed on leaf and stem-tip tissues are generally irregular and 
warty in appearance. They are simple in construction, each larva occupying an 
individual chamber in which it lives with the nematodes. Examples of this type 
are found on the leaf tips of E. gompUoccphala and E. maculosa. 

Another type of gall is formed on the shoot tip of E. macrorrh yncha and on 
E . nulls. This consists of a large mass of spongy tissue containing a number of 
larvae and surrounded by a clearly-defined, pigmented, tough outer skin (PI. vi, 
fig. 5). The larvae and accompanying nematodes live near the centre of the galled 
mass until the former are near the point of pupation, when each larva tunnels 
an individual track to just under the skin, where it pupates. On the leaves of 
E. Htuartiana and other Eucalyptus trees, the galls are formed between two 
developing leaves which, on fusing together, form the upper and lower ends of a 
series of gall cavities (PL vi, fig. 6). 

Regular Galls. — All the galls mentioned so far are shapeless and irregular, 
but two examples of regular, though not complex, galls have been observed. One 
of these is a stem-tip gall formed on E. polyant he mott (Pig. 30). The gall illus- 
trated shows clearly, when mature, the light patch on the side which is to be the 
emergence hole of the adult fly. The other example is provided by the axil buds 
of E . maculata (Fig. 31). These are individual spherical galls with emergence 
holes prepared by the full-fed larvae before pupation. 

There are no rich architectural designs produced by Fcrgu sonina spp. to 
compare with those made by the many gall-making coccids of the genus 
Apiomorpha , so well known on Eucalyptus trees in Australia. 

Fluctuation* in the Numbekb of Galls from Season to Season. 

During certain years galling of the flower buds of some eucalypts was 
extremely heavy, particularly on E. eamaldulensis, E. he mi phloia, E. tereticornix, 
E. Blakelyl and E. macrorrh ynvha. In other years considerable areas had to be 
searched before galls could be discovered, even when flower buds were abundant. 
These violent fluctuations in numbers were much more evident in the flower-bud 
galls than on the stem and leaf-tip galls, and the latter were never seen in such 
overwhelming numbers ns the flower-bud galls. In examining the causes of this 
phenomenon it would appear that there is a more constant high level of parasitic 
control on the less specialized stem-tip, and leaf-tip galls, than on the relatively 
more specialized flower-bud galls. The incidence of parasites will be considered 
separately, but it is necessary to mention it here because there la no doubt that 
parasites exercise considerable influence in deciding the amount of galling under 
certain conditions. 
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As an actual observation of the fluctuation of the numbers of galls the 
sequence of events on a single tree of K, macrorrhyncha may be quoted: 

During 1930, although buds were present In fair numbers, there were no 
galls formed on the tree. 

In 1931 there were fewer flower buds formed but only a small number of 
these were galled, 

In 1932 there was a heavy crop of flower buds and the galling was so complete 
that scarcely a bud reached the normal flowering stage. Galls w T ere mostly of 
mixed origin, flies and wasps both being present. 

In 1933 the galls containing wasps still hung on the tree from the previous 
year, but only a very small number of new buds were formed. These were galled 
by the flies which were then emerging in large numbers, but hardly any of the 
galls reached maturity. 

In 1934 there were many flower buds on the tree, but none was galled. 

Early in 1935 new buds formed and none of them was galled, but the tree died. 
The extremely heavy galling in 1932, especially the excessive number of wasp 
galls, which seemed to take more out of the tree because of their longer (2 year) 
duration, appears to have weakened the tree, which had also been attacked by a 
fungus, thus contributing to Its death. 

The setting of flower buds on Eucalyptus trees Is not very regular, the amount 
of bud setting being dependent on the locality, the amount and distribution of 
rainfall during the previous and in the current year, and the other climatic 
conditions during the period. Buds may be formed every year on E. macror • 
rhynchu. or, in unfavourable seasons, scarcely any buds may form on the trees at 
all. Flowering takes place in the Federal Territory generally during February or 
March, and the young buds which will flower during the year following usually 
appeur earlier in the year. One may frequently see, In March, a single tree 
carrying flowers fully out, flow r er buds which had set. the previous January, and 
flower buds six months old. 

The conditions necessary for heavy galling of flower buds in any one year 
are: (1) The trees must bear a heavy crop of flower buds; (2) large numbers of 
gall flies must be present near the trees (the gall flies are not strong fliers); 
(3) the flies must emerge from last year's galls just at the same time as the young 
flow'cr-buds are appearing on the same, or on other trees. 

Taking these conditions in order, we see that owing to the erratic flowering 
of the Eucalyptus trees, a year or two may pass* before a heavy crop of buds 
appears, so that the possible total number of flies may be regulated by the number 
of flower buds available. In particularly bad years, buds may be so scarce that 
the fly population is reduced to a very low level. 

The second condition (No. 2 above) has a twofold demand. First, large 
numbers of flies must be present in galls from the previous year, which means 
that the previous year must have produced a fair number of galls, and second, 
the flies must be within range of the new buds. It is a matter of common 
observation that certain localities have a somewhat different flowering rhythm 
from others, so that these districts may, under certain adverse circumstances, 
become so unfavourable for the flies that they cease to exist, there, and the areas 
have to be slowly re-colonized from elsewhere. Speaking very broadly, it is true 
that whole climatic regions in Australia have regular fluctuations in the numbers 
of flower buds present, but, within these, smaller localities do exist which vary 
away from this regular sequence. As an example of the possible non-fulfilment 
of tbe condition named in (2), it was observed that a group of trees of the species 
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ft. Blakely t bearing many buds was untouched by galling In 1932, while only a 
mile away galling was heavy on another group of trees of the same species. The 
following year the group of trees which was carrying a heavy crop of galls 
produced vast numbers of flies, but no tree of that group produced any flower 
buds, and trees only a mile distant, which bore buds, were not galled. 

The third condition is a most important one which is frequently not fulfilled, 
in ft. mi avrorrhynvhu the buds galled by the fly open to permit the escape of the 
flies before the normal flowering time of the trees, and just before young buds 
appear. The short life of the adult fly makes it Imperative that the interval 
between emergence and the appearance of the buds should be not more than a 
month, so that if the tree from which the flies emerge does not bear young buds 
that year, then neighbouring trees must bear buds about the same time to allow 
survival. Normally, trees of the same species flower, and bud, about the same 
time, but, for reasons not as yet explained, the flowering time may be spread 
over a long or a short period. The ideal conditions for heavy galling in any 
year occur when trees bud simultaneously, and when budding corresponds to the 
time of emergence of the flies. 

A year of heavy budding may give a heavy galling, but very seldom do succes- 
sive seasons produce heavy crops of buds in most districts, so a maximum galling 
year produces flies which usually find the following year a restricted number of 
buds in which to lay, and so may be reduced in numbers that year to a minimum. 
This minimum is in no danger of complete annihilation as there are always some 
trees, or at least some branches on certain trees, which produce buds out of 
season, or during a season when other trees fail to do so. From this minimum a 
series of moderate budding years followed by a well-timed, maximum budding year 
are required for the flies to reach maximum abundance again, and it most 
frequently happens that some vicissitude, such as the non-fulfilment of correlation 
In time or space between flies and buds, prevents the flies from having maximum 
numbers in each year of maximum buds. Fortunately for the beekeeper who 
depends on a heavy crop of blossom for his honey harvest, it is the exception 
rather than the rule to get maximum galling coincident with maximum flower-bud 
production. 

In some districts in which conditions are very favourable to ft. camaMulanMft, 
a good deal of bud formation takes place every year, with a certain biennial 
maximum budding, super-imposed on the annual. In such u district a good deal of 
galling is always present, with an occasional heavy maximum. 

The biennial life cycle of some of the wasps so frequently associated with the 
flies In galling complicates the matter further. Many years of quantitative study 
would have to be made, however, before an authoritative statement about the 
relative importance of the rdlos played by the various insects concerned in the 
galling could be arrived at. The availability of suitable breeding places is 
considered by the author to be the principal factor contributing to the big 
fluctuations in the numbers of flies from year to year in the flower-bud-galling 
species. 

The flies using leaf bud, shoot tip, and other vegetative parts of the tree on 
which to form galls have never been seen to reach the same great abundance as 
the flower-bud-galUng species, although they may often be common, as they are 
sometimes on the leaves of ft. HtuartUma. The reason for this is probably twofold. 
In the first place, suitable young shoots or leaf-buds are subject to wide variations 
in abundance from year to year but not to the same extent as the flower buds. 
In the second place, parasites appear to play a bigger part In keeping the numbers 
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to a more even, steady density on the vegetative than in the reproductive galls. 
The part played by parasites may therefore be considered as a separate section. 

Parasites and Other Insects in Relation to Abundance ok Flikh. 

Some chalcid gall-formers have been bred out from the same galls in 
K . macrorrhyncha as the FeryiiHonina flies. These insects were not direct, parasites 
but competitors within the galls, the effect of their inhabiting the same galls 
affecting the numbers of flies emerging. The gall wasps lay their eggs, mostly 
in buds already galled by the flies, and the larvae hatching from the wasp eggs 
produce separate gall chambers which have already been described in detail. These 
chambers have strong, hard walls which were impenetrable barriers to gall flies 
ready to emerge if they happened to be in their path. In addition to this, all the 
buds gulled by the wasps became very woody bo that the operculum was fused 
to the body of the gull, and consequently could not open to release the flies at 
the appointed time. Large numbers of flies were entombed In the galls by this 
means, and died there. The only chance they had of emerging was when a wasp, 
more advanced in its life history period than the others, cut a tunnel to the 
exterior through the wall of the gall, so that flies which happened to be mature 
at the time this hole was cut, and which were close to the hole, could squeeze 
through. The wasps have not been found in such great numbers on many trees, 
but on one tree observed, the branches were weighed down with galls and about 
60 % of the flies were unable to emerge owing to the presence of the wasps. The 
chief wasps concerned in this galling were Epinwgantigmus quinquv-Ht'tae (Sir., 
DUropinotflhi vompreaxivmtris Gir., Eurytomu varini/ipcs Gir., and an unidentified 
species of Megatstigmm. 

Jri addition to those chalcid wasps which lived in the same galls as the flies, 
many true parasites* were bred out. One of the commonest chalcida was Coelocyhit 
i -Hcalypti Gir. Others have not been identified yet. 

One of the larger insects bred out was a bmconid wasp, the larva of which 
was found to feed indiscriminately on gall tissues and fly larvae. A full study of 
the hymenopterous fauna of the galls is reserved for a future occasion, so only 
the general observations can be recorded here. 

It was found that in the bigger flower-bud galls the small chalcid parasites 
occurred mainly on larvae situated in the loculi near the outer surface of the bud. 
The larvae llviug deeper in the gall were free from most types of parasites, 
although they were preyed on by some predators, such as the braconid already 
mentioned. The parasites did not appear to be able to reach such a large percen- 
tage of the fly larvae in the flower-bud galls as in the leaf and stem-tip galls. 

During 1934 u large number of galls were found on the leaves of iff. 8t uartiami. 
Parasites were common on them, so that from the galls about equal numbers of 
hymenopterous parasites and flies emerged. Galls were scarcer on trees of this 
species during 1935, in spite of the fact that much young growth appeared on the 
trees, growth which appeared suitable for galling. It was observed, however, 
that most of the flies emerged in 1934 during May, when there was little young 
growth available, so that a failure of co-ordination in time took place. Those 
galls which did appear in 1935 were examined, and in most of them nematodes 
were found with hymenopterous larvae or pupae. The empty skin of it larval fly 
of Fergtiftonina was found in each gal! chamber, so it was clear that parasitism 
was very heavy. 

From observation over a considerable period, and over a wide area, it would 
appear that parasites play ah important rble in controlling the stead. > density of 
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these leaf-gulling species because, although they are liable to fluctuations, due to 
changes in the amount of available suitable vegetative parts in which the larvae 
can develop, those fluctuations do not bring them either to such large or to such 
small numbers as the flower-bud species.* They are able always to maintain a 
widespread rather low density and the continuous availability of hosts gives the 
parasites opportunity for a fairly constant measure of control. 

Summitry and Conclusion*. 

Many gulls on leaves, stein tips, leaf buds and flower buds of Eucalyptus trees 
are caused by the combined action of nematodes and small flies of the Agromyzid 
genus Fcrgnmnina, The flies and nematodes are invariably found together in the 
gall, and their relationship is described as a true symbiosis. 

The association is clearly of long standing and probably originated In an 
accidental parasitism by the ancestors of the nematodes which had been plant- 
parasites, on the ancestors of the flies which were probably leaf-tunnellers. 

The life histories of the flies and the nematodes have been worked oul and 
their interdependence revealed. 

The fly larvae, which are described for the first time, carry chitinous 
structures on the dorsum which are of great taxonomic value and phylogenetic 
interest. 

The nematodes are found in the galls us free-living females and males. The 
flrBt generation living in the galls is composed of partheuogenetic females, and 
there is an alternation of generations during which a generation of fertilized 
females is parasitic in the adult fly. The adult fly deposits the nematode larvae 
in buds with her own eggs. 

The taxonomies and affinities of the nematodes are discussed and a new' 
subgenus Anguillulina (Fergusobia) is elected to contain them. 

Insect parasites of the flies are common and their significance in controlling 
the numbers of flies is discussed. 

Large fluctuations in the number of gall flies occur from season to season. 
In the flower-bud gall-forming species the erratic bud formation of the Eucalyptus 
Is considered to be the factor mainly responsible for the fluctuations. In the leaf 
and stem-tip gall-formers, which are nowhere so plentiful as the flower-bud types, 
although availability of suitable young growth controls the numbers to some 
extent, parasites are thought to effect a considerable measure of control, 
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EXPLANATION OF PLATES VI-VII. 

Plate vi. 

Fig. 1.— -Galled (left) and young ungalled (right) dower-buds of E. macro rrhyncha. 
x 0 * 4 . 

Fig. 2. — Branches of E. tnavrorrhyncha carrying many galls. > 0*06. 

Fig. 3. — Normal flower-buds of E. Blakelyi, x 0*6. 

Fig, 4. — Galled flower-bud« of S, Blukclyi . x 0*09. 

Fig. 5. — Leaf-galls on E. gtga/'tfcma (centre and left) ; shoot -galls on E. macrvr - 
rhyneha (right), x 0*2. 

Figs. 6-1 3. — ^Photomicrographs of galled flower-buds of E. ma crorrhyncha. 

Figs. 6-12; A, outer layer of operculum; B, Jnner layer of operculum; C, anther 
prlmordium ; N, nematode larvae; L, larva of fly ; 1 and 4, wasp gall cavities. 

Fig. 13: A, inner layer of cells with dense protoplasm surrounding fly gall cavity; 
B, middle layer of cells In fly gall cavity; C» outer limiting layer of cells in fly gall 
cavity; L, fly larva; N, nematodes; H, thin-walled parenchyma in wasp gall cavity; 
W, outer woody layer of colls bounding wasp gall cavity. Figs. 6, 13, x 12 ; figs. 7-12, x 6. 

6. Young flower bud in which eggs of fly and nematode larvae had been laid throe 
days previously. 7. Flower bud with tissues proliferating. 8. A more advanced stage. 
At this stage the eggs of the fly hatch. 9. More advanced stage of galling. 10. Normal 
flower bud same age as galled bud In Fig. 9. 11. Cross-section of galled flower-bud with 

oniy one gall cavity containing nematodes. This section misses the fly larva which 
accompanied nematodes. 12, Cross-section of galled flower-bud showing many gall 
cavities containing fly larvae and nematodes, and two wasp gull cavities. 18. Cross- 
section showing contrast between vegetable tissues surrounding the fly larva and 
nematodes, and the wasp larva. 


Plate vii. 

F.0., ovary of fly ; F.B., egg of fly; N, larval nematodes; E, egg of nematode; 
F, globule forming part of fat body of fly. 

Fig. 1.— Adult female of Fergueonina. x 13. 

Fig, t Ovaries of fly dissected out showing nematode larvae protruding from torn 
oviduct, x 17. 

Fig. 8.— Photomicrogfgph showing eggs of fly In ovary and a nematode larva 
between them, x 160. 

Fig. 4. — Photomicrograph of element# from huemocool of fly. x 100. 

' r 
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Figa. 5'12. — Photomicrographs of nematodes: 

5. Free living female, x 125. 6. Male, x 100. 7. Parasitic female from body of fly 
larva which was about to pupate moulting Into final lnst&r, x 150. 8. Parasitic female 
growing rapidly; stylet In this stage still apparent, x 75. 0. Parasitic female nearly full 

grown; stylet has disappeared and gut almost completely atrophied. From puparium of 
fly, x 100. 10. Parasitic female at later stage than Fig. 1». From puparium of fly, x 50. 

U. Parasitic female fully developed and most of her eggs already laid. From adult 
female fly tittyardi. x 35. 1 2. Fully developed female from body cavity of adult fly 

F. cor ten. x 50. 
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NOTES ON FOSSIL DIATOMS FROM NEW SOUTH WALES, AUSTRALIA. I. 

FONfcUIi DJATOM8 FROM DIATOMACEOUS EARTH, COOMA, N.B.W. 

By B. V. Skvortzov, Harbin, Munchoukuo. 

{Communicated fry Dr. A. B. Watkom.) 

(Twenty-six Text-figures.) 

[ Head 28th July. 1937.1 

The diatomaceous remains found in siliceous earths, clay, sands and similar 
deposits of the later geological periods have recently become of great importance 
in deciding whether these deposits were formed under marine, brackish -water or 
freshwater conditions, and even in ascertaining the proportion of salt contained 
in the water in which they were deposited. Moreover, as the geographical distri- 
bution of the living species of diatoms becomes known, valuable indications may 
be obtained from the presence of their remains, as to the climates that prevailed 
while the deposits which contain them were being laid down. The recent and the 
fossil diatomaceous floras of Australia have not yet been extensively studied. 
Investigations of the recent and fossil freshwater diatoms of Australia Include 
those of G. I. Playfair (1915) on the diatomaceous flora of the Idsmore district, 
G. S. West (1909) who described some forms from the environs of Melbourne, and 
Tempere and Peragallo (1915) on collections of fossil diatoms from Brunswick, 
Victoria, from Lake Mari, and from Talbot, Melbourne, and of fresh and brackish- 
water species from the Yarra River, Melbourne. A detailed Investigation of the 
marine diatoms from the water off the coast of New South Wales has recently 
appeared (Dakin and Colefax, 1938), The present note is the result of the 
examination of diatomaceous earth from Cooma kindly sent to me by Mr. F. S. 
Mance of the ]>Jew South Wales Department of Mines, Sydney. This deposit is 
situated about live miles from Cooma, and one and a half miles from Bunyan 
Platform, N.8.W. The following description of this deposit is given by Dr. 
W. R. Browne (1914, p. 205): “From test-holes which have been put down, the 
deposit is believed to cover an area of 80 acres. It is situated in a hollow on the 
western side of Middle Flat, surrounded on the north and west by a ridge of 
slates and mylonized quartz-porphyry capped by Tertiary basalt. The deposit is 
close to the surface, being covered by 18 inches to 2 feet of alluvium, chiefly 
basaltic soil. Under this is about 2 feet of very hard buff-coloured "mullock**, a 
kind of travertine containing numerous angular fragments of quartz and of 
diatomaceous earth. This is succeeded by another 2 feet of massive tripolite of a 
pale creamy-white colour, then comes 8 feet of layered tripolite— "slate” as it is 
called— which i# slightly denser than the other and shows stratification. Under 
this the deposit is alternately massive and stratified. At intervals, pipes of roughly 
elliptical section occur, filled with a hard, brittle brown clay, in which remains of 
bones, etc., are often found. Veins of wood opal are fairly frequent, yellow, red, 
and green in colour, and very light and brittle." E, J, Kenny (1924, p. 12) gives 
analyses of three diatomltes from Cooma, The diatomaceous earth from Cooma is 
whitish-cream in colour, very light, porous, somewhat friable, resembling chalk in 
general appearance. The study of the sample was done in my private laboratory 



176 


KOKH 11< III ATOMS FROM NF.W SOUTH WALKS* I, 


at Harbin. The mule material was first, broken Into small pieces and pulverized 
with Glauber’s wilt. For this the material was mixed with Glauber’s salt and 
boiled several times during a week. The rapid crystallization of the salt breaks 
the pieces of dlatomaceous earth into fine powder. Then the material was washed 
in distilled water and boiled in commercial hydrochloric acid, then washed again 
and boiled in commercial sulphuric acid. Then powdered potassium chlorate was 
slowly added to the boiling acid until the black colour gave place to white. Very 
thorough washing followed this to remove the last trace of acids and salts. The 
coarse pieces, as spicules of sponges and like Impurities, are now removed by 
rotating the material in a glass tube. The diatoms were then preserved in 96% 
alcohol and mounted in TMperin-Oumaron and llgl, proposed by Dr. H. W. Kolbe 
of Berlin, 

The following general features muy be pointed out in connection with the 
examination of the algal flora of the Cooma dlatomaceous earth: 

1. The Cooma dlatomaceous earth is probably of middle Tertiary age and of 
distinct lacustrine origin. In this earth ten species of diatoms have been recog- 
nized, together with many sponge spicules, some cysts of Chrysomonads and 
auxoepores of undetermined diatoms. Most of the diatoms were present only as 
small filaments and could not be identified. Of the diatoms found, 25% are new; 
60% of the algae belong to recent species, 30% are known as fossil from Lower 
Tertiary deposits. 

2. In external appearance the diatoinaceous earth exhibits a great degree of 
uniformity and consists of a large number of Mehmra granutata and var. 
ungustitisima, a freshwater species reported as recent from the plankton of large 
lakes of temperate regions of Europe, America and Asia, and known as fossil in 
neogene deposits from Europe, Korea, Nippon, and North America. The other 
species are all Infrequent and rare in the material from Cooma. 

3. Mehmra uridulata var. spiralis is also a freshwater species reported as 
recent from tropical districts us Malaya, India, West India, Nippon, South China 
and Africa, ami is widely known as fossil from neogene deposits from Europe, 
America, Northern Chirm and Nippon. Our Cooma specimens differ from the 
type only in the structure of the f rust ales. 

4. Hu not ia valuta, Pin Malaria riritlis var. intn'mrdki and Oomphonema 
longicep# var. subclavata are all freshwater, Stauroncis {PUurostauron) Play * 
fairiana is a distinct species, probably also freshwater. 

5. Large numbers of fragments of several kinds of diatoms belonging to the 
genera tiynrdra, Fragilaria, Pinnularia , CymbeUa and others have been observed 
In the material but are not identifiable. They are all freshwater. 

6. Three distinct marine diatoms have been recognized from Cooma. Afcto#ir<i 
# v leal a is common in Pacific, Atlantic and Arctic oceans and also reported as fossil 
from Lower Tertiary deposits from New Zealand, Tertiary deposits of Hungary, 
and from marine deposits of Simbirsk, Russia. CoHclnodiscutt Wtttianm Pantocsek 
has been reported from Lower Tertiary deposits from Simbirsk, Russia, and 
CoHcinodisrutt auheoncavus is also known from Tertiary deposits ef European 
Russia. Future investigations may show whether the occurrence of these marine 
diatoms in the lacustrine diatomaceoua earth is accidental. 

Description of the specie#. 

Mfxosiha OKANVI.ATA (Ehr.) Ualfs. Text-figs. 1-6, 9, 11, 19. 

Hustedt, Bacillar., 1930, pp, 37-88, fig. 44; Hustedt, Die Kleselalgen, 1927, 
Lief. 1, pp. 248-249, fig. 104 o-c. r. /. 
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Text-flga. 1-20, 

1-0. .Velpafra granulate (Ehr.) Haifa— 7, 8, Ahiofiira pranuWn (Ehr.) Half# var. 
anuustteaima (>. Mull. — 9 , J Jeloaira granulata (Ehr,) Units. — 10, Melosira granulata 
(Ehr.) Haifa var. onpwetieafma O. Mull.— U, Me Mr a granulate (Ehr.) Haifa. — 12, 
Sporangial fruatule of an unidentified diatom. — 1 8, Me hair a granulate (Ehr.) Haifa var, 
nnpujtisaima O. Mull.— 14, 15, Oomphontma Ion pice pa Ehr, var, subdavota Orun. 

10. Bunotia valid a Huatedt.— 17, 18, HporangUU frustule of unidentified diatom. — 19, 
Meloaira granulate (Ehr.) Haifa. Bporanglal fruatule,— 20, MeJoslrd autoata (Ehr.) 
Kut*. — 21, Steuroneis {Pleuroatauron) Flagfairiana, n. ap.— 22, Coartnodiacua aubconoavna 
Orun.— 28, 24, JfeloMra umfutetto (Ehr.) Kut*. var. «p4raH«, n. var. — 20, Pinnularia 
iHridla (Nltwwh. ) Ehr. var. intermedia Clove ?. — 26, Cvacinodiscu* Wittianua Pant. 

The drawing* were made with E. I*eltje Apm-hromat 2 mm. and compana. ocular 4. 
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Valve cylindrical with distinct pseudosulcus and sulcus. Edge of disc with 
spines, usually small, sometimes large. Frustule membrane thick, with large 
granules in longitudinal, sometimes spiral, lines. Frustule height 0-0086 to 
0-02 mm.; breadth, 0*0068 to 0 0187 mm. Hows of granules 9 to 10, granules in 
rows 9 to 13 in 0*01 mm. Abundant. A freshwater diatom reported from plankton 
of lakes. Known as fossil from neogene deposits of Europe, North America, and 
recently from Korea, and Nippon {Saga Prefecture). 

jM kiostra (jr.vnulata (Ehr.) Ralls var. a^ofhtissima O. Mull. Text -figs. 7, 8, 10, 13. 

Hasted t, Bacillar., 1930. p. 88, fig. 46; Hustedt, Die Kieselalgen, 1927, p. 250, 
fig. 104tf. 

Valve linear-cylindrical. Frustule height 0*02 to 0*022 mtn.; breadth, 0*0034 
to 0*006. Rows of granules 9, granules in rows 10 to 12 in 0*01 mm. Common 
with the type. Reported from plankton of large lakes, and fossil from neogene 
deposits. Recently found in neogene deposits of Chosen, Korea, Nippon. 

MeloAtka iiniiiuata (Ehr.) Kutz. var. nimuauh, n. var. Text-figs, 23, 24. 

Differt a typo strlis spiralis non parallels, 18 in 0*01 mm. Punctis 20 in 
0*01 mm. Punctis vobustis solitariis juxta discum absunt. Habit.: In stratis 
tertiarls aquae dulcis prope Cooma, New South Wales, Australia. 

Frustules single or in twos, usually longer than broad, with thick membrane 
constricted near the margin. Pseudosulcus and sulcus indistinct. Surface of the 
valve with spiral lines of puncta. No large puncla near the edge of the disc. 
Frustule height 0*025 to 0*027 mm.; breadth, 0*0 1 mm. Rows of puncta 18, puncta 
in rows 20 in 0*01 mm. Differs from the type and varieties in its spiral, not 
parallel, lines of puncta and by the absence of large puncta near the edge of the 
disc. Infrequent. M el o sir a undulata Is u freshwater form and is common in 
tropical districts; it is also known as fossil in neogene deposits of Europe, North 
America, Shantung, N. China, and Nippon. 

Melorika sruuTA (Ehr.) Kutz. Text-fig. 20. 

Van Heurck, Synopsis, 1881, Taf. 91. figs. 16, 16; A. Schmidt, Atlas Diatom., 
1882, Taf. 176, figs. 28, 32-39, 42-44, 46; Taf, 178, figs. 1-5, 7 -19, 22-24.— Mcloftira 
sulcata Ehr. var. h ibirica Grim., Witt, Ueber den Polierschtefer von Archangelsk- 
Kurojedowo im Gouvern. Simbirsk, 1886, 28, Taf. X, fig. 2. — Metosira sulcata 
Ehr. f. radiatu Grim., Peragallo, Res Diatomtes Marine de France, 448, PI. 119, 
fig. 12. 

Valve circular, robust, 0*068 to 0*075 mm. in diameter, separated into three 
areas. The marginal area, about, one-ninth of the diameter of the valve, is formed 
of robust radiating plates, shorter and longer, striped lengthwise with a series of 
large rounded dots between the large plates in the inner part of the area. Marginal 
plates 4 to 5 in 0*01 mm. The median urea, also about one-ninth of the valve 
diameter, is hyaline, and the central area, about two-thirds of the valve diameter, 
is covered with fine radiating rows, about K to 9 in 0*01 mm. Infrequent. A 
marine species, recent and fossil. Reported from Rower Tertiary deposits from 
New Zealand, also from Tertiary deposits of Hungary and of Simbirsk, European 
Russia. 

CoHotNODiBctm WrrriANrs Pant. Text-fig. 26. 

Beitrage zur kenntntss de r Fossilen Bacillarlen tTngams, 1993, 120. — 
Casein odiscus Uncut us O. Witt (nec EhrenbergR Uber den Pollerschiefer von 
Archangelsk-Kurojedowo im Gouvern. Simbirsk, 1886, 23, Tab. I, fig. 6, 
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Valve circular. Surface towards the centre Hut, slightly convex near the 
border. Markings hexagonal, 2*6 to 3 it) 0*01 mm„ subequal, at border 8-9 in 
0*01 mm. Central dots of the markings indistinct.; apieull absent. Border narrow, 
with small markings, without radiating striae. Diameter 0*119 to 0*122 mm. 
Infrequent. Differs from the type in larger size* of the valve and more robust 
markings. 


CosoiJNomsm w si'ijoojvoAVUb Gum. Text-tig. 22. 

Uattray, A revision of the Genus Uoscinodisaix* Ehv. and of some allied genera, 
IS 90, 406 ; A. Schmidt, Atlas Diatom., 1X7K, PI. 69, figs. 12, 13. 

Fniatule convex, about 0*037 mm. in diameter. Valve circular, covered with 
large hexagonal markings, decreasing but slightly from the centre outwards, about 
2 in 0*01 mm. Central dots distinct.. Bolder narrow, showing evident short radial 
lines. Bare, Reporlrd from Lower Tertiary deposits of Simbirsk, European 
Russia. 


Eunotia vauoa Hust. Text-fig, 16. 

1 lusted t, Bacillar., 1930, 178-179, tig. 229. 

Valve linear, slightly curved, with parallel margins and slightly capitate ends. 
Length, 0*046 mm.; breadth, 0*006 mm. Striae about .12 in 0*01 mm. Infrequent. 
A freshwater species reported from Europe. 

Stai koakis ( Pukukomtai’kon) Piayfaihiana. a. sp. Textiig. 21. 

Valvis lanceolatis angustis, ad medium modice inflatis cum polls cuneatis et 
suba cutis. Area axillaris angustis linearis ad polos laculamentls ornatis, area 
centralis ad porum centrulem transverse dilatatus. Stnis transversis radiantes, 
punctatis, 16-18, punctis 15 in 0 01 mm. Polos byalinis, raphe derectis. Valvis 
longls 0*075-0*09 mnt.; lat-is 0*009 0*01 mm. Habit.; In stratis laeustrjs tertiaris 
prop© Cooma, New South Wales, Australia. 

Valve linear-lanceolate, tapering from the middle part to the long acute ends. 
In the middle part, of the valve the margin slightly interrupted. Both ends with 
transverse round siliceous ribs. Median line straight. Central pores distinct. 
Axial urea narrow linear, central area a transverse dilated fascia. Striae radiate, 
16-18 in 0*01 mm. Puncta distinct., about 15 in 0*01 mm, Length, 0*075 to 0*09 
mm.; breach h, 0*009 to 0*01 nun. Differs from SUnuOncix iPlcurostauron) acuta 
in its long acute ends. Infrequent. Named in honour of the late G. I, Playfair. 

PiNMU-AHJA vmmns (Nit/,.; Hhr. vur. intkbmkuia Clove (?). Text-fig. 26. 

Cleve, Synopsis of the Navicul. Diatoms, 1894, 1, 91; Pantocsek, Belt rage ssuv 
kenntniss der Kossilen BaciUarien Ungaros, 1903, Hi. PI. 7, fig. 119. 

Valve elliptical-linear with margins attenuated towards rounded ends. Length, 
0*072 mm.; breadth, 0*0136 mm. Median line robust, indistinctly complex. 
Terminal fissures comma-shaped. Axial area linear, about one-fourth of the bread th 
of the valve, widened around the central nodule. Striae 8 in 0*01 mm., divergent 
in the middle and convergent at the ends. Longitudinal band distinct. Infrequent. 
A freshwater diatom, reported also as fossil. 

UouMioKuwA roxoicrrs Eh r. van huuii.avata Unin. (?). Text-figs. 14, 16. 

Hustedt, Bacillar., 1930, 376, tig. 705. — Gomp/i otHomi .s it Oof uru turn Orun., Van 
Heurck, Synopsis, 1880, PI, 23, fig. 37. 

Valve lanceolate, clavate, with one end broader than the other. Apex attenuate 
and acute. Length 0*0367 to 0*0476 mm.; breadth 0*005 to 0*006 nun. Striae robust, 
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almost parallel, at the end slightly radiate, 6 to 10 in 0-01 mm. Infrequent. A 
freshwater diatom common in mountain districts, and also reported as fossil. 

ttpomntftitl fruHtulen of an unidentified diatom probably of Atthkya #/>. 
Text-figs, 12, 17, 18. 

Cells in front, view barrel-shaped, in side view elliptical, with thick smooth 
membrane. Cell in front view 0*009-0*01 to 0 005-0 0068 mni., in side view 
0*0042-0*0061 to 0-0085-0*0187 mm. Common. 
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A MONOGRAPH OF THE AUSTRALIAN COLYDITDAE. 

By II, J, Caktkh, B.A., F.R.E.S., and E. H. Zkck. 

(Plates viii-lx; two Text-figures.) 

(Re. ad 25th August, 1937.1 

The accumulation of unnamed material and the need for greater accuracy in 
the nomenclature make it desirable to attempt a survey of this group, a work 
approached with much diffidence, but rendered possible by the courteous and able 
help of K. G. Blair and J. G. Arrow of the British Museum, who have identified 
and compared with type many examples sent to them. This has been supplemented 
by the gift or loan of specimens that illustrate genera rare or unknown in 
Australian collections. We are also indebted to Mr. Womersley and the Trustees 
of the South Australian Museum for the loan of a largo collection of this family, 
which includes some retypes of Blackburn and Lea. Also the National Museum, 
Melbourne, the Macleay Museum and the Australian Museum, Sydney, the Queens- 
land Museum, Brisbane, and the Council for Scientific and Industrial Research, 
Canberra, have all helped by the loan of material. We are also Indebted to F. E. 
Wilson, whose specimens, being in perfect order, simplified their examination. 

Previous work in this family has been of a somewhat intermittent kind. 
Amongst Australian authors, Blackburn is the most prolific. Two genera, 
IhirCtaphrus and Hot bride rts f are especially common and widely distributed 
throughout Australia, under the bark of suitable Eucalyptus trees. As with other 
common insects, they are subject to great variations of siae and colour. The 
many minute members of the family are much neglected except by expert 
collectors. The labels of the late A. M. Lea and Dr. E. W. Ferguson, and of our 
friends F. E. Wilson, Dr. K. K. Spence and J. Armstrong, abundantly show this 
amongst the many hundreds of specimens examined. 

A remarkable feature is the very wide distribution of species. Species 
described by Sharp from Japan, by Pascoe from Malaya, by Gvouve.lie from 
Ceylon and elsewhere, occur in Australia. This probably accounts for much of 
the synonymy in the family. There is no evidence of this wide distribution being 
otherwise than natural. 

Classification of the A u stratum Cohjdiidar.. 

Grouveile included the sub-families Euxestinae and Murmidiinac in this 
family. The former is not included in our Monograph through lack of material 
and the existing doubt as to its correct family position. The latter contains no 

Note by H. J. Carter ; The greater part of the systematic work of the following 
has been done by inyself. But I am greatly Indebted to E. H. Zeck for his dissections 
of tarsal and other structures in the smaller species; for his inimitable drawings of 
these and of the figures of the new species; also for much helpful advice. These things 
have so much added to the value and accuracy of the paper that it is right to include 
his name as joint author. 

W 
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recorded Australian species. With these omissions the family is subdivided into 


two sub-families, distinguished as follows: 

Insertion of the antennae hidden by the lateral border of the front 1. Colydilnae 

Insertion of the antennae visible II. Coryloninne. 

I. Colydilnae. Table of Tribes. 

1. Antennae capitate 2 

Antennae not capitate £> 

2. Anterior and post coxae (dose Synchitlni 

Anterior coxae distant 11 

3. First tarsal segment not longer than second 4 

First tarsal segment longer thnn second Acropini* 

4. Scute Hum present Pycnomerlni 

Hcutellum absent (in the only Australian genus) . Ooxellni 

5. Antennae II -articulate 6 

Antennae 1 (Particulate (fusiform) orthocerlnl 

6 . Antennae perfoliate Rhagoderinit 


II, Ceryioninae. Table oj Tribes 


1. Apical segment of antennae not acicular 2 

Apical segment of antennae aclculaf Cerylonfni 

2. Front coxae close Deretaphrlni 

Front coxae distant 3 

8, Form elongate, glabrous Bothrlderinl 

Form ovate, with velvety derm Dastardni 


Of the «ub* family Colydilnae the majority of Australian genera are included 
in the Synchitlni and may be tabulated as follows: 


HynehUini, 

1. Antennal club 3-clavale 2 

Antennal club 2 -da vale 3 

2. Anterior coxal cavities open Sparaclus 

Anterior coxal cavities dosed Larinotutt 

3 Antennal apical segment well-defined 4 

Antennal apical segment very small and ohsrmv 12 

4 Prothorax and elytra restate . , 6 

Prothorax and elytra not both costate 7 

r>, Elytra! costae regular (uninterrupted) g 

Blytral costae Irregular and Interrupted Phorminx, n.g. 

ti. Margins of prothorax narrow, antennal sulcus ill-defined Bitonui 

Margins of prothorax wide, antennal sulcus well-defined Phormesa 

7. Prothorax only costale tipnagathis, n.g. 

Neither prothorax nor elytra costate 8 

8, Form narrow, pro thorax with narrow lateral foliation 8 

Form wider, prothorax with wide lateral foliation 10 

D, Body pilose, base of prothorax without border Neohiohus 

Body aet ulnae, base of prothorax bordered Sympanotue 

10. Lateral margins of prothorax more or less lobate Ablabus 

lateral margins entire 11 

11. Prothorax and elytra with parallel sides Cebia 

Form ovate, pro thorax with welt rounded Bides Colobicus 

12. Tarsal formula normal 4-4-4 Pupal ft 

Tarsal formula 3-3-3 Pabu la, n.g. 4 


* The two genera placed under Acropini in the Junk Catalogue are so different as to 
suggest u reclassification, thus — 

Meryx : Antennae perfoliate, all coxae close. 

Todima: Antennae bl-elavate, all coxae distant, 
t Ooholissa 1» unclassified (Inecrtac sedis) in Junk, but the perfoliate antennae, 
their insertion distant from the eyes and not retractile under the head, the head some- 
what narrowed behind, and anterior coxae Open, suggest inclusion under Rhagoderini 
X Pabula would seem to require a special Tribe for Its reception. For the present 
It Is sufficiently distinguished here. 
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Tlie Tribe Deretaphrlni includes the following genera which may be tabulated 
ae follows; 

1. Antennae with llth HOgmcnl a more excrescence on the 10th f form cyllndrie 


Oxylaemus 

Antennae not su 2 

2. Basal segment of tarsi elongate, antennal club ovate Metopieslcs 

Basal segment of mrsi short, antennae subclavate Deretaphru* 


The two genera of the Tribe Bothridertni, Botfcrufemr and MacHlotes Pasc., 
are readily distinguished by the strong transverse suIcub near the base of the 
prothorax, in the latter. 

The two genera of the Cerylonini may be tabulated thus: 

Antennae 1 I -articulate, bi-davate Philothcrmuf* 

Antennae apparently 1 0 -articulate, uni-da vute Ccrylon 

Bitom a Herbst. 

The distinction between Bitoma and Phormesa is very finely drawn by the 
absence or i>ro8cnce of an antennal sulcus and the less defined prothoracic margins 
of the former; but the exact constitution of the former of these features is not 
easy to define.* In every insect of the group Synchltini that we have examined 
there is a depression between the eye and submentum in which the basal part of 
the antennae rests. Authors write of this sulcus as obsolete, short or long. We 
have not met with the first; in iiiloma ting us tula Motsch., B. serricollis Pasc., and 
B. co st at a Mae). (the last incorrectly placed, we think, under Phormvsa in the 
Junk Catalogue), this depression is at its minimum. To the above three species 
we add three new ones, cyluutrim, accident alls and pu tea lata. B, viUom Lea is an 
Ablabus. P. {B.) parva Blkb. is either a Phannesa or requires a separate genus 
(see below ). 


Table of specie* of Bitoma. 

.1 , (Tothorax longer than wide 2 

iTothorux nut ho 2 

2. Pronotal costae HcpHrate and parallel occidvntalis , n. ap. 

Two inner cost no partly connected cylindrica, n. an. 

;i, Pronotum deeply excavate along middle . , pultsolala, n, »p. 

Pronotum not s<i 4 

A. Margins of protborax and elytra sharply serrate ttcvHvollin Paw. 

Margins of prothorax and elytra finely crenau* f> 

5. Form depressed ( I’hormeitn-liki*) ... contain Mad. 

Form Hpbnylindrlc i Auflita-like) ft 

6. PronoUl costae bent outward (Inner costae bifurcate at apex) 

? anymtula Mots.; parallela Shrp. 

Pvonotal costae bent inwards (Inner costae bifurcate at base) dreamt Vat* , 

Synonymy. — B. fterricollis Pasc. = Uncatovollis Blkb. 

? B. angustula Motech. - parallela Shrp. 

B. sicenna Pasc, ~ ruflna Pasc. r mount Paac. 


The briefly described nnaustula Motsch. is suggested by Grouvelle as synony- 
mous with parallela Shrp., but the type is apparently lost. 

Bitoma uyundrica, n. sp. Plate viii, fig. 4. 

Elongate, parallel; head and pronotum nltid black, elytra, appendages and 
underside reddish. 

* Sec also (irouvelle’H note (Tran*. Knl . Hoc. Bond., 1918. p. 10) on Ditoma crenata 
Herbert. ‘Type du genre Ditoma” . . , *‘en reality ret iimocte a des rudiments de all Iona 
antenna Iron qui permdtent aux antemtes de vonir »*etcndr« deasou# la tOte pendant la 
position dc repos’*. 
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Head subquadrate, with raised lateral edges; finely punctate, antennae having 
two basal segments stout and cylindric, 3-9 moniliform and closely set, 10-11 
forming a compact oval club. Prothorax convex, parallel, longer than wide, apex 
and base bisinuate, anterior angles well advanced and acute, posterior angles 
produced but blunted; surface consists of 10 carinate ridges, the two interior 
curved and lyrlform, produced along apical and basal border to meet the 4th, 
subplanate on apical region, here bifurcating to form the 2nd parallel carina, 
these not extending to base or apex, 4th and 5th sharply carinate, forming a 
concave lateral edge; the 3rd sinuous and less conspicuous in the wide sulcus 
between the 2nd and 4th ridges; the raised area formed by the junction of 1st 
and 2nd sparsely punctate, ScutvIUim oval with a wide triangular excavation 
behind It. Elytra convex, cylindric, seriate-punctate, the punctures close, large 
and square, separated by cancellate ridges, the alternate intervals raised, forming 
carinae at base and on apical declivity. Head with a minimum of antennal 
grooves, palpi subulate at apex. Prosternum transversely striolate, metastemum 
sparsely, abdomen more closely punctate, the punctures on abdomen diminishing 
in size and density towards apex, abdominal segments subequal. Z)iw.— *3£-5 x 1*3 
mm. (approx.). 

Hah . — Queensland National Park (H.J.C., also in Queensland Mus.). Cairns 
(A, M. Lea), Dorrigo (Heron), Illawurra (H. Cox and J. J. Walker), Richmond It. 
(A, M. Lea). 

Eighteen examples, varying in size, have been examined that belong to Pascoe’s 
.Xu thin group of Httama. Holoiype in Coll. Carter. 

Bitom a oociukntauk. n. sp. Plate viii, fig. 1. 

Klongute, subcylindrie, chocolate-brown; antennae and legs red. 

Head subquadrate, clypeus truncate, diagonally impressed at front corners; 
frontal surface with flattish pustules, sides raised, eyes moderately prominent; 
antennae: 1 and 2 stout, 3-9 small and close, 10-11 forming a large, loose club. 
Prothorax longer than wide, aB wide as head at eyes; parallel, apex with diseal 
part carinate and subtruncate, front angles subacute, lightly advanced, hind 
angles subrectangular, lateral margins convex between two narrow carinae, base 
with dlscul part carinate and lightly produced backward; disk with six subparallel 
and lightly raised costae (besides the two lateral), the 1st and 3rd (from middle) 
continuous with apical and basal carinae, the 2nd not meeting either, the two 
Innermost lightly diverging in front and behind, interspaces irregularly rugose- 
pustulose. ScuteUvm oval; a sutural excavation behind it. Elytra parallel, 
scarcely wider than prothorax, each with 4 costae, the 1st (sutural) meeting 
2nd at apex, 3rd and 4th not extending to apex; between each pair of costae a 
double row of large square punctures; the sutural costae lightly diverging behind 
scutellmn, leaving room for a short extra row of punctures. No defined antennal 
sulcus, but antennae when at rest partly contained in hollow Inside eye. Dim . — 
4 mm. long. 

Hah . — Western Australia; Mount Barker (A. M. Lea); Tasmania: Launceston 
(British Museum). 

Two examples, in the South Australian Museum and the British Museum 
respectively, show an ally of H. cylindnca in form, but differ in colour and In the 
less deeply sculptured pronotum, the costae being clearly separated and parallel, 
besides other differences noted above. Holotype in S. Australian Museum, 

Bitom a putkolata, n. sp. Plate vill, fig. 12. 

Short, oblong, castaneous; pronotal costae edged with black. 
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Head subquadrate and concave, with a triangular clypeul area raised, the 
lateral margins sharply carinate, surface finely granulose; antennae: basal segment 
hidden, 2 and 3 longer than 4, 4-8 close, 9 wider than 8, 10-11 forming a stout 
club, 10 lunate, 11 round. Prothorax: apex strongly sinuate, the medial dlscal 
margin with a concavity, the front angles lightly advanced and subacute, base 
with medial lobe forming a short rectangle behind the hind angles; widest in 
front, sides feebly arcuate, narrowed from apex to base, foliate margins sub- 
horizontal, below the plane of disk, extreme margins crenulate; disk quadri- 
costate, the two interior costae sinuately widened at middle, narrowed at base 
and apex, two exterior costae straight, rounded in front to meet interior costae, 
at base the interior costae turn outwards to meet the exterior; medial area deeply 
excavated, with a double row of rugose punctures on each side of excavation, the 
intercostal spaces and foliate margins also rugose-punctate. Elytra wider than 
prothorax at base, sides subparallel, feebly widened behind middle; each with 
three sharp costae besides the Icbb raised sutural margins; interspaces with a 
double row of large, round punctures. Prosier n urn densely punctate: metasternum 
finely setose, abdomen minutely granulose-setose. Dim. — 2£ mm. long. 

Halt . — Queensland National Park, MacPherson Range. 

Two examples are remarkable for the deeply pitted pronotum. Holotype in 
the Queensland Museum. 

Synaoatuis, nov. gen. Synchitinoruni. 

Oblong, moderately convex; eyes large and prominent, palpi simple, pointed 
at apex, mentiun transverse: antennae stout, 11-articulate, biclavate, 10th and 
lltli segments large and loosely connected. Tibiae, triangularly enlarged at apex, 
with small apical spine. Antennal sulcus scarcely defined. All coxae approximate, 
post intercoxal process triangular. Prothorax with lateral margins crenulate, disk 
formed by two rounded costae enclosing two dumb-bell -like impressions. Elytra 
parallel, striate-punctate. 

A genus near llitoma. 

Synagatiuh kauuioola, n. sp. Plate viii, fig. 6. 

Oblong; prothorax lightly, elytra more strongly convex, above and below red, 
glabrous and nitid, cavities of pronotum partly black. 

Head subquadrate, clypeus semicircular, surface uneven, with large, ir regular ly- 
placed punctures; sides raised behind eyes and hollowed within the lateral 
ridges; antennae stout, 1 hidden, 2-3 rather tumid, 2 larger than 3, 4-9 moniliform, 
close, lightly, successively enlarged, 10-11 forming a loose club, 10 wider than 11. 
Prothorax subquadrate, subtruncate at apex and base, sides, in general, nearly 
straight (In one example the right-hand side is irregularly incurved near the 
middle), margins regularly crenulate, anterior angles rounded off, posterior sub- 
rectangular a little blunted at tip; disk on higher plane than margins, with 
rounded, rib-like lateral costae, rounded in front, produced behind beyond margins, 
with blunted rectangular hind-angles; medial area occupied by two dumb-bell-like 
impressions, with deep arcuate cavities, a small, granulose ridge within the sub- 
lateral cavities connected with lateral costae, Svutellum globular; a triangular 
area hollowed out behind it. Elytra little wider than prothorax, sides parallel, 
apices conjointly rounded; striate-punctate, a double row of deep punctures between 
subcostate intervals, four on each, including raised suture. Underside lightly, 
sparsely punctate. Dim . — 3 mm. long. 

tfab.—N. Queensland (C. French Junr.). 
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Three examples from the South Australian Museum bear a label “Under bark 
of Kauri logs from Cairns, at Melbourne. C.F.Jr/' A second label, In the hand- 
writing of the late A. JV1. Lea, states; “Queensland. C. French Jr. obtained in Q. 
logs at Melbourne". The Queensland Kauri {Agathix robusta) suggests the generic 
name. Holotype in the South Australian Museum. 

Lmunotuh, n. gen. Synchitlnorusn. 

Head wide; antennae apparently 10-11 segmented, triclavate; antennal sulci 
distinct. Body short, stout, oblong, strongly convex laterally, pilose; all coxae 
moderately close; anterior ace tabu la closed. 

An anomalous genus, in form suggestive of (He ours and its allies, but with 
wider head and different antennae. 

Larinottts raimMCATim, n. sp. Plate viii, fig. 12; Text-flg, A. 

Oblong, transversely convex; subnitid brown to black above, nitid black 
beneath, palpi, antennae and tarsi red; strongly pilose. 

Head subvertical, clothed with rough derm, setose, clypeuR subtruncate, eyes 
large and prominent; antennae: basal segment very stout, 2 smaller, oval, 3-7 
small, close and round, 8-10 forming a robust, compact club. Prothorax strongly 
transverse, medial lobe produced over head, anterior angles obtuse, not prominent; 
widest behind middle, sideH lightly rounded, foliate margins obliquely depressed, 
border crenulnte, disk closely covered with rounded pustules, each bearing n 
long, upright hair, some coarser hair on front border, tfcutcllum transverse, oval, 
pustulitorm. Elytra wider than prothorax at base, sides sub-parallel, whole 



Text-figure A,— Lcninotua timbiUrat ns : IsU, 2nd arid 3rd tarsus drawn from micro-slide. 
Detail* of daw attachment a and setae omitted, 


surface with longitudinal series of umbUicate pustules, with signs of striae 
connecting these; each pustule with a small puncture bearing a pale, upright 
hair; those on medial vegion sparse or abraded, longer and more evident laterally. 
Anterior coxal cavities closed behind, mandibles bifid, maxillary palpi with last 
segment ovate-acuminate; antennal sulcus short. Pro.stcrnum rugose-foveate- 
punctate; anterior coxae widely separate; mesosternum and episterna with coarse 
punctures; metasternum with deep oval sulcus in middle; post coxae rather close, 
its process rhomboidal, abdomen with scratch-like markings, clad with long hairs; 
tibiae wlih short apical spur, tarsi (post) with first 3 segments short and subequal. 

Hah. — N. S. Wales: Dorrigo (W. Heron), Two examples. We can not make 
out more than 10 segments to the antennae. Its 3-segmented club, short tibial 
spurs and other details suggest its position. Holotype in Coil. Carter. 
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Sparactus Er. 

Meatus Pasc. (vide Blackb., Tranx. Hoy . Soc, 8. Aunt., 1902* p, 316). 

The Australian species are singularly varied in size and form, elongatux 
Blkb. being more than twice the size of interrupts Er., while pustulosus Blkb. 
might well be generieally separated. Lacordaire's tabulation of the genera would 
place elongatus under Prixtoderux Hope, a genus now placed as a synonym of 
Vtonotus and sufficiently distinguished from Sparactus by the form of the head. 
Two new species are added below to the live recorded by Junk. The following 
will help to separate the species: 


Spar art us Er, 

1. Alarginn of prothorax divided (lobate) pustulosus Blkb. 

Margins of prothorax not divided 8 

2. Size large (6-7 mm. long) rtongatus Blkb. 

Size smaller . 3 

Elytra with costate Intervals 4 

Elytra with nodulose intervals 5 

4, Each elytron with 3 costae prodvvtva Reit, 

Each elytron with 2 costae and a row of granules ... i/?«?en*2cMd4nr«, n. sp. 

Margins of prothorax much widened at apex 6 

Margins of prothorax little widened at apex proximua Blkb. 

ti. Elytra lightly convex, punctate between nodules intcrruptim Hr. 

Elytra strongly convex, granulose between nodules leai, n. sp. 


Synonymy: 8. interruptus Er. -- grouvellei Reitt. 

8, productUM Reitt. - costa t us Blkb. 

SpAitACTirs j.kai, n. sp. Plato viii, fig. 6. 

Ovate; dark brown above, appendages and underside red. 

Head subquadrate, slightly widened in front of eyes, and with a pronounced 
latero-basal tubercle above the eyes, surface granulose, antennae as in the common 
8 . interrupts Er. Prothorax convex, widest in front, the apex strongly blsinuate, 
acutely and obliquely produced ut the angles, also produced strongly in middle, 
sides arcuately narrowed and concave to base and rather irregularly crenulated by 
blunt pustules; hind angles acute and pointing outward, base strongly blsinuate, 
the medial lobe widely arched; disk strongly raised by ridges forming four sides 
of a hexagon, with an elongate depression at middle, narrowed in front to form a 
wide open sulcus and meeting near base, the ridges here again bifurcating triangu- 
larly to base; whole surface strongly granulose. Elytra convex, much wider 
than prothorax at base, shoulders rattier square, slightly widened behind middle, 
each with rows of elongate nodules, the first row containing three, of equal length, 
the baBal one extending to front margin; the second row with 3 or 4 shorter 
nodules, the third row, extending from the shoulders, forming more or less a 
subcontinuous costa, the suture little raised. Between the rows are two lines of 
seriate granules, alternating with depressions simulating punctures. Pro- and 
meta-sternum also finely granulose and very sparsely pubescent. Dim . — 3 mm. 
long. 

Hah . — North Queensland: Cairns district (A. M. Lea). 

Several examples, taken by the late eminent entomologist, are in the collection 
of Colydiidae sent from the South Australian Museum. The species is of the 
8. interrupts type, but differs in (1) its much more convex form, (2) the more 
defined sculpture of prothorax, (3) the pronounced nodule above eyes, (4) different 
elytral sculpture. Holotype, marked on card of series of 6, in South Australian 
Museum. 

[N.B. — 8. interrupts Er., described as from Tasmania, occurs commonly in 
all the States on the mainland of Australia.— H.J.C.] 
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Spar actus qukknslanuicus, n. sp. Plate viii, fig. 2. 

Opaque; brownish-black above, underside and appendages red. 

Head quadrate, sides with raised parallel ridges, surface finely pustulose- 
punctate, antennae stout, club formed by two transverse cup-shaped segments and 
a large oval terminal one. Prothorax widest at front, anterior angles lightly 
produced, subacute, sides arcuately narrower from apex to base; base feebly 
bisinuate, hind angles widely obtuse, foliate margins serrulate; disk with a 
rounded (sub-rhomboidal) depression at middle, bounded by obscure ridges, these 
narrowed to meet apex and base in subparallel lines, the basal pair narrower 
than apical. Elytra seriate-punctate, the seriate punctures large, round and 
regular, with three equidistant intervals slightly raised above the rest, at extreme 
base becoming short costae, also a little prominent on apical declivity, the two 
intervals nearest suture formed by rows of granules. Prosternuni transversely 
rugose, the rest of underside finely granulosa; prosternum with a small process 
jutting beyond the coxae. Dim. — 4-5 x 1J-2 mm. 

Hal >. — Queensland: Yeppoon (H. J. Carter). 

Two examples taken under bark, in October, 1924 (H.J.C.). By Lacordaire's 
table the species should be a Pristodvrus, but it is, wo consider, congeneric with 
elongatus Blkb. and »S\ proximus Blkb. Holotype In Coll. Carter. 

Pjiormesa Base. 

In this genus the antennal sulcus is well defined. Thus in P . prolata Paso, 
it la emphasized by a ridge which follows its internal border for some distance. 
In repose the antennae lie along this, the apical club being folded horizontally 
at base of head. 

[I think 1 know all the recorded species from Australia (except P. thoraciea 
Blkb.), together with two others, prolata Pasc. and lunaris Pasc. that were 
described from Malaya or New Guinea.— H.J.C.] 

The only species that corresponds, in dimensions, to Uioracica amongst 
Australian species, is prolata Pasc., but this is more strongly sculptured than 
torrida Blkb., with the posterior angle of prothorax acute, both characters incon- 
sistent with Blackburn's notes. We are thus compelled to omit P. thoracic a from 
our table. 

P. prolata Pasc. is very common in the Cairns district. [I have seen many 
examples in the various collections. — H.J.C.] 

P. lunaris Pasc.— A single example from Cairns Is hypothetically determined 
for a species, in the South Australian Museum, that is of a pale ferruginous colour, 
of wide form, with discal costae little developed and an undefined pattern on the 
elytra that may bo the "seml-lunar band” of the author. 

The distinction between Microprius Gvouv. and Phormesa Pasc. seems so 
tenuous as to require justification. We have not been able to find this distinction 
classified. Grouvellc does not include Phormesa among the Colydlidae of the 
Indian Region, while Sharp does not include it among the Colydiidae of Ceylon 
or Japan; yet he erected a new genus Trionus which, by figure and description, 
appears inseparable from Phonnesa, but is placed under Microprius in the Junk 
Catalogue. Three examples from Cairns, in the material before us, that corres- 
pond with the excellent figure of TYtmms opacus Shrp. are included in the following 
table, together with two new species. 

Table of Phormesa Paac. 


X, Upper surface variegated or maculate 2 

Upper surface concolorous ft 

2. ifilytral markings more or less fasclate & 

Klytral markings with maculae ft 
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3. Sides of pruthorux well rounded, form wide tunaria Pane. 

Sides of prothorax nearly straight, form narrow I 

4. Elytra largely occupied by two red fasciae Carpentaria*' Blkb. 

Elytra chiefly dark, with vague, transverse maculae tarrida Blkb. 

5. Heart with lateral lobe (> 

Head without such lobe 7 

f*. Elytra! apices produced (sub lobule) c uuduta, n, up. 

Elytra I apices normal pnrva Blkb. 

7. Prothorax widest nt base, thence arcuately narrowed to apex prolatn Pasc. 

Sides of prothorax nearly straight 8 

8. Prothorax widest at apex Ai/nn‘.v Blkb. 

Prothorax widest at. middle notala , n. sp. 

9. Pronotum with four strong cost a e, with other elevations JO 

Pronotuni with two moderate costae and rudiments rtf two others, without other 

elevations cpithcca OH. 

10. Sides of prot borax rounded, elytra! intervals granulosa yrauvvllci Blkb. 

Sides of prothorax nearly straight, elytral intervals cancellate- punctate 

(Trio-nun) opavus ( ?) Shrp. 

Synonymy: ? Phor mem (Holapleuridia) ini pe rut Us Reitt.. = P. torrida Blltb. 


P. prolata Paso,. - P. heron Pa sc. _ P. r aria Pasc. 

PtiORMEBA (?) CAUDATA, I). 8p. Plate Vill, fig. S. 

Narrowly oblong, attenuate at apex; subnitid brownish-black, raised parts 
piceous, antennae and legs, also margins of thorax, red, elytra w'ith pale spots. 

Head elongate-subrectangular, asperate from its scaly hirsute clothing, lateral 
margins raised, eyes prominent, a lobate process protruding beyond hind half of 
eyes; antennae: basal segment hidden, 2 thicker than 3; 3-8 small, closely set, 
9 rather larger than 8, 10-11 forming a club, 11 much smaller than 10. Prothorax 
subquadrate, discal area roundly produced and raised at apex, merely produced 
at base; anterior angles lightly advanced, rounded at tips, the posterior sharply 
rectangular. The horizontal foliate margins on a lower plane than disk, and 
slightly enlarged in front, Us margins nearly straight, and sharply serrated. Disk 
with costate lines forming an oval ‘plaque* from apex to basal fourth. From 
here two short costae form a basal triangle, the exterior margin of disk also 
marked by crenulate costae, more or less parallel to the foliate margins, but 
narrowed and rounded at apex. Elytra slightly wider than prothorax, narrowed, 
sublobate and separately rounded at apex; each with four strong costae, besides 
the less raised sutural margins, the latter diverging to form a narrow triangle 
near scutellum; the costae crenulated by deeply impressed punctures on each side, 
the exterior costa forming a sharply serrated margin, depressed intervals with a 
variable number of testaceous spots (in the most clearly marked example two on 
the sutural, four on each of the two succeeding intervals). Dim. — 24-3 mm. long. 

Hub.— Adelaide (Sharp Coll.), also Pascoe Coll, without locality label. 

Four examples examined are among the British Museum examples sent. It 
is clearly allied to P. ( Bitoma ) parra Blkb. by antennal structure and the lobate 
process at base of eye, but also clearly separated from that species by the curious 
apical structure, narrow forgo, and spotted elytra. There is a distinct antennal 
sulcus. Holotype in the British Museum. 

N.B, — The distinction between Microprius , Trionus and Phormesa seems to 
be very finely drawn, Trionus has been already merged with Micr op riiis in the 
Junk Catalogue. 


Phormesa notata, n. sp. Plate viii, fig. 11. 

Oblong-ovate; dark brown, clypeue, foliate margins of prothorax and appen- 
dages red. Elytra with testaceous spots. 
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Head flat and subquadrate, minutely granulose and sparsely pubescent; 
antennae: segments 1 and 2 wide, evident from above, 3~9 moniliform and close, 
9 slightly larger than S, 10 and 11 forming a stout club* Prothorax strongly 
transverse, apex bisinuute, front angles advanced and acute, the medial part well 
advanced, sides nearly straight, arcuately narrowed to both angles, posterior 
angle obtuse, base lightly bisinuate; foliate margins rather wide, extreme border 
minutely crenulate, disk lightly convex with a medial round, concave lozenge, 
bounded by vaguely raised lines, open in front and behind, the lines In front 
parallel, those behind approximate and parallel for a short way, then diverging 
to the base, the hinder lines forming two smaller loops at the base of the medial 
lozenge; sides of disk limited by sinuate costae, having a wide re-entrant angle 
at the middle; general surface asperate and subopaque, very minutely granulose. 
Elytra slightly wider than prothorax, each with the suture and three other 
intervals costate, the sutural costa divaricate behind the scutellum; between the 
costae two rows of punctures, having two elongate maculae, somewhat variable 
in number but placed on the intercostal spaces as follows (in a well-marked 
example): on subsutura) Interval one at middle, another near apex; on 2nd 
interval one on apical and basal third respectively; on 3rd interval one in advance 
of those on 2nd interval; on 4th interval one slightly behind those on 3rd. Under- 
side opaque and almost impunctate, a few small punctures on prosternum. 
Dim . — 4-5 mm. long. 

Hah . — N.S.W.: Hindoo (H. J. Carter), Sydney (Dr, K. K. Spence), Richmond 
It. (in Brit,. Mus.), Bogan It. (J. Armstrong); Queensland: Cairns (A. M. Lea), 
Ooodna (P. E. Wilson); M.-W. Aust. (in National Museum). 

Nineteen examples before us are allies of P. torrida Blkb„ from which it 
differs by its much less strongly sculptured thorax and elytra, witli a somewhat 
similar pattern; also, in torrida the red marks on elytra are subfasciate. 

pralutu Paso. is a larger species with strongly raised ridges and vaguely 
maculate elytra; P. hilar is Blkb is a narrower species in which the maculae are 
round and red and the pronotum without a defined pattern. Holotype in Coll. 
Carter. 

Var. — The single example from N.-W. Aust. is almost black, more nitid, and 
with fewer maculae than in other examples, but is clearly conspecific. 

Phorminx, nov. gen. Synchitinorum. 

Oblong-obovate; surface asperate and opaque, with thick derm, scale-like hairs 
and granules. Eyes not prominent. Antennae 11-art.iculate, the two apical 
segments forming a large, compact club. Antennal sulcus well defined. All coxae 
approximate, legs stout, tibiae rounded, not greatly enlarged at apex, without 
apical spur. Prothorax very convex, foliate margins irregularly serrate, disk with 
two irregular, longitudinal ridges. Elytra somewhat violin-shaped, with numerous 
costae irregular in length. 

A genus perhaps nearest Phonnesa, with a unique sculpture. 

Piioiunxx lyuata, n. sp. Plate vlil, fig. 9. 

Oblong-obovate; opaque chocolate-brown; antennae, tarsi, margins of prothorax 
and the depressed parts of elytra red. 

Head subquadrate, clypeus subtruncate; surface granulose; antennal segments 
1-2 stout (1 unseen from above), 3-9 aubequal, 10-11 forming a stout club. 
Prothorax convex, especially towards apex. Apex moderately bisinuate, angles 
slightly advanced and directed diagonally outward, base rather strongly produced 
backward In the middle, the obtuse posterior angles considerably In advance of 
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the medial lobe; sides sub parallel, deeply, irregularly serrated, with about 5 or 6 
teeth of variable width; foliate margins moderately wide and horizontal; disk 
uneven and convex, medial area with two confusedly arcuate ridges with elongate 
depression between them on apical half, approximate and parallel on basal third, 
again bifurcating to form a triangle at base; surface irregularly granulosa. Elytra 
somewhat compressed at middle, widened at shoulders and, more strongly so, 
behind; with 6 short costae on basal fourth, the exterior one following the 
squarish humeral curve, the interior one extending from base to basal fourth 
and strongly raised on its hinder part; between the two former a short, less 
evident costa near base; two arcuate costae near the exterior of convex portion 
of elytra, extending from behind the basal costae and terminating In a prominent 
ridge on apical declivity; another pair of short, prominent ridges on apical 
declivity, half-way between suture and exterior ridge; suture lightly raised; 
general surface with series of large punctures separated by transverse rugosities 
with some granules here and there. Underside scabrous and impunctate; 
abdominal segments of equal width. Pom.- " 3*8-5 mm. long. 

Uab. — N.S.W.: Williams River (Uea and Wilson) in Coll. Wilson, Dalmortnn 
and Wollongong (A, M. Lea) in S.A.» Mus., Raymond Terrace (J. Armstrong); 
Queensland: Tambourine Mt, Nanongo, and Maleny (H. Hacker). 

Fourteen examples examined deserve generic distinction by their unusual 
sculpture. IJolotype in Coll. Wilson (his specimens being in perfect condition). 

Bpimi.a australi h, n. sp. Plate viii, fig. 3. 

Oblong, convex; reddish-brown above, with short, white, scaly bristles, under- 
side darker. 

Hvml snbquadrate, subvertlcally placed, eyes large, rather prominent, surface 
dotted with fine, white scales; antennae 10-articulate, two basal segments stout, 
3-8 equal and close, 9 slightly larger than 8, 10 forming a large round club. 
l*rothorax widest at base, thence lightly narrowed to apex; discal part of apex 
produced over head, the angles emavginate, subacute (blunt at tips), base arcuately 
produced backward, post angles obtuse and slightly rounded, sides nearly straight, 
margins subfoliftte, the foliation only evident near front, extreme border finely 
senate and dilate; disk convex, with a feeble depression near middle, surface 
everywhere with short, pale, scaly bristles. Elytra of same width as prothorax, 
with about 10 rows of ill-defined punctures, separated by narrow lines of closely 
set, scaly bristles (somewhat as in Colofricm parilia Paso., but more uniform). 
Underside subglabrous, opaque; prosternum asperate, margins with tine, transverse 
rugae, rest of underside smooth. Tibiae with short apical spines. Penultimate 
segment of abdomen about half as long as each of the preceding. Dim . — 4 * 1*5 mm. 

Huh. — Queensland : Tambourine Mt (H. Pottinger). 

There is no evidence of an 11th antennal segment Holotype in the Queensland 
Museum. 

Buvaua fascia? a, n. sp. Plate ix, fig. 13. 

Shortly oblong-ovate; head, except clypeus, and pronotum dull black. Elytra 
black with shoulder spot, postmedial fascia and an interrupted p reap! cal fascia 
red, clypeus, underBide and appendages red; upper surface clothed with white 
scaly bristles. 

Head subquadrate, sides straight, surface with short white recumbent scale- 
like hair; antennae short, basal segment invisible from above, 10-T1 of the typical 
form (he., llth inconspicuous). Prothorax transverse, wider than usual, base 
roundly advanced in middle, all angles rounded off, sides nearly straight, the 
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marginal serrulations partly concealed by scaly hairs; base a little produced 
backwards; disk asperate, without evident punctures, subrecumbent hairs chiefly 
obvious on apical half. Elytra convex, ovate, slightly wider than prothorax at 
base; seriate-punctate, the seriate punctures large, the series separated by very 
narrowly raised lines on which are scale-like hairs, the scaly clothing more 
upright than on head and pronotum. Dim. —2 mm. long. 

Hab. — N. S. Wales: Bogan Kiver {J. Armstrong). 

We have seen only one example of this little species. It is relatively wider 
than dent at a Blkb,, with an unmistakable colour pattern that should render it 
easy to recognize. Holotvpe in Coll. Carter, 

Bupala vabiumata, n. sp, Plate viii, flg. 10. 

Shortly oblong-ovate; head and pronotum piceous, elytra piceous, largely 
variegated with testaceous; margins of prothovax, underside and appendages red; 
upper surface with white bristly hairs, more or less recumbent on head and 
thorax, forming series on elytral intervals. 

Head subquadrate, clypeus rounded, eyes prominent, antennae short, basal 
segment unseen from above, 2 wider than 3, 3-9 small and close, 10-11 of 
typical form, 11 large and round. Prothorax transverse, base bishmate, the medial 
area and anterior angles lightly advanced, the latter subacute; base widely 
produced backwards, posterior angles subrectangulav, sides nearly straight, 
marginal serrulations emphasized by bristles, foliate margins scarcely defined; 
disk very lightly convex, scabrous and thickly clothed with bristles, save on a 
few denuded areas, as on two round depressions near base. Elytra slightly 
wider than prothorax at base, widest behind middle; seriate*punctate, the seriate 
punctures large and round, the Rerles separated by thin lines bearing subrecumbent 
white scaly bristles. The testaceous markings occupying a considerable area, 
consisting of a large medial subquadrate patch sending off four oblique branches 
from its corners, to the shoulders and the apical declivity respectively and an 
arcuate subapical fascia. Dim. — 2 mm. long. 

Hah. — N. Queensland: Cairns district (A. M. Lea). 

A single example in the South Australian Museum is similar in form to 
H. fa Miata, but is quite distinctively patterned as above. Holotype in South 
Australian Museum. 

The three Australian species of Bupala may be distinguished as follows: 


1. Concolorous australis , n. sp. 

More or less variegated 2 

2. Black: elytral fasciae and humeral spot ml fasciata, n. sp. 

Piceous; elytra widely variegated with testaceous variegata, n. sp. 


We do not know B. pullata Pasc. from Say lee, or H. elongata Grouv, from 
Sumatra. 

Note. — The question of the generic distinction of Bupala from Hynvhita needs 
consideration, but in the absence of material of this Europo-American group its 
discussion cannot be undertaken here. 

Bupala perforata Blkb. = B. dentata Blkb. (PI. ix, fig. 20; Text-fig. B). — This 
species cannot be retained in this genus, having the tarsal formula 3-3-3. Both 
were described from Adelaide and the same dimensions were given for both. Mr. 
Blair has taken much trouble in comparing examples with the types, which have 
been placed in the British Museum as synonymous. He writes: "though dentata 
is smaller, with the hairs of the elytra a little longer and the thorax slightly 
sinuate at the sides, I do not regard them as specifically distinct' 1 . We now 
propose the generic name Pahula for this. Since the Colydlldae already contain 
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t.ri- tarsal forms (e.g., Lang* landia and the New Zealand genus Lithostygnun) , 
we consider that it is still a member of this family, the cephalic and antennal 
structure being obviously Colydiid. 

Pakula, nov. gen. SyncHLtinorum (?). 

Tarsal formula 3-3-3. Other distinctions from Rupala Pasc.: (1) Head with 
postocular tooth, as noted by Blackburn in B. dtntata only; (2) longer and more 
slender antennae; (3) narrower form, the prothorax widened at. apex; (4) elytra 
with large, round, seriate punctures; sparsely pubescent. 

Bupala bovilli Blkb. — This also must be included under Pa hula, since the tarsi 
are also 3-3-3. Mr. Blair has kindly sent an example from Port Darwin, compared 
with type. This was very dirty but, when cleaned, it showed an extremely close 



Toxt-ilg. B Pabutn den tutu: 1st, 2nd and 3rd tarsus drawn from micro-slide. 
Details of claw attachments and setae omitted. 

likeness to perforata [so close indeed that Zeck stated that he would be unable to 
bring out any distinction in a drawing, except the absence of the small tooth behind 
the eye]. There is, however, a small pustule very close to the base. We note, 
also, slight differences in sculpture, the Port Darwin insect having the pustules 
of pronotum and of elytral intervals more obvious than the punctures, the reverse 
being the case in perforata. Until more material is available, bovilli may be 
considered as specifically distinct, as follows: 

Head with small lateral tooth at hose of eye 

perforata Blkb.: dent at a Blkb. (PI. lx, fig. 20) 

Iload without lateral tooth bovilli Blkb. 


Cebja Fasc. 

We have not seen an authoritatively named example of this #enus. A compara- 
tively common species of wide distribution in Eastern Australia seems to corres- 
pond with the description of C. scabrom Reitt. from Cape York, Dr. Walther 
Horn has very kindly attempted to track the elusive type of this, but so far in 
vain. It is not in the Stettin Museum or Berlin Museum. Another species from 
New Guinea, in the latter Museum, may be C. mgom Paso. The three species 
described here may be tabulated as follows: 


1. Colour black, elytra with red pattern rufo-notata, n, wp. 

Colour fuscous 2 

2. Elytra with about 10 nubsertate tumult tumulosa, n. sp. 

Elytra subuniformly granulosc communi*. n, ap. 
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Bbu cerylonoides Pasc. ~ Palorutt exilift Mars. (Tenebrionidae) - /*. minor 
Water ti. (tide K. G. Blair). 

Pseudeha no viva Blkb. - Palorus eutcrmiphilns Lea (Tenebrionidae) .—A 
eotype of Pavud eba novica Blkb. from the South Australian Museum exactly 
corresponds with a cotype of Palo r us eutermiphilus Lea in Coll, Carter, (Curiously 
we had noted this synonymy before receiving Mr. Blair’s note on Pba) . 

Cum A COM M UN IN, n. 8p. 

Narrowly oblong; variably fuscous (often with reddish patches on the elytra), 
antennae and legs red. 

Head subquadrate, granulose, rlypeus arcuate, eyes not prominent, terminal 
segments of palpi oval; antennae; basal segment hidden from above, 1-2 wide, 
2 longer than 4, 4-8 subequal, 9 larger than 8, 10-11 forming an abruptly widened 
club. Prothorax: base arcuately advanced in middle, anterior angles acutely 
produced, sides nearly straight., with a narrow foliation, widening in front, 
strongly fringed at border with scaly bristles, base lightly produced backward in 
middle, hind angles subrectangulur, disk subdepressed, variably canaliculate, in 
general medial line lightly impressed throughout; rather closely scalose-granulose 
with pale, scaly bristles. Klytrn of same width as prothorax at base, subparallel, 
striate-punctate, the punctures almost hidden by granulose, bristly clothing of 
the lightly-raised intervals, the coarser granules near suture giving the appearance 
of transverse rugae. Under-surface closely granulose, tibiae not evidently spined 
at apex. Dim. — 2-5 mm. long. 

Hah . — Eastern Australia, from N. Queensland to South Australia, Found in 
nearly all collections; 52 examples have been examined; Cairns (I^ea), Brisbane 
(Hacker), Pine ML (Aust. Mus.), Tambourine Ml. (Lea), Clarence Kiver (Lea), 
Wahroonga (Carter and Spence), Sydney (Lea), Illawarra (Carter), Victoria 
(Wilson and Blackburn), S. Australia (Macleay Mus.). 

At first diagnosed as Cvbia scab rosa Reitt. (described from “Cap York”), but. 
certain discrepancies suggest distinction: ( a ) Absence of reference to strongly 
granulose prothorax; (b) “elytris , . . interstitiis angustis, subrugosis”; (r) 
*‘h utueris lateribusque indeterminate dilutioribus”; (d) locality. With regard to (b) 
we have noted above “the appearance of transverse rugae”. With regard to (c) 
we have noted “the occurrence of red patches”. The wide distribution of the 
species discounts the value of locality. Thus there is an element of doubt, only 
to be cleared by comparison with type. Unfortunately it has been difficult to find 
the whereabouts of this. Our friend Dr. Horn writes that the type is not in the 
Stettin Museum or the Berlin Museum, “Where the type might be now is very 
doubtful as Rett ter . . . sold ids collections a dozen times”. 

Ckuia TiwruLONA, n. ftp. Plate ix, fig. 16. 

Oblong, convex; chocolate-brown, antennae, legs and oral organs red. 

Head granulose and scabrous with scaly hair, elypeus subtruncate, sides very 
lightly raised and widened in front of eyes, these evident from above, media) 
region divided from the sublobate sides by sulci; antennae with two basal segments 
incrassate, 3 9 closely »et, subnionillform, 10-11 forming a stout compact club. 
Prothorax \ apex and base strongly bisinuate, both arcuately extended in the 
middle, front angles well advanced and acute, sides nearly straight, their extreme 
border fringed with scales, foliate margins continuous with and scarcely distin- 
guished from disk; hind angles subrectangular, a little blunt at tips; disk every- 
where scabrous and covered with bristly scaly clothing; medial line a variably 
wide and deep depression, not extending to basal or apical border, these both 
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defined by rather deep sulci, Rrutellum triangular. Elytra of same width as 
prothorax, everywhere margined, like prothorax, with bristly scales, surface 
scabrous and uneven, through the symmetrically placed, low tumuli, sometimes 
ill-defined, but in general consisting of about ten, of which two are auiural, the 
others more or less in two rows, surface also striate-punctate where discernible 
beneath clothing. Underside finely granulose, legs also fringed with fine scales, 
tibiae with short terminal spine, basal tarsi short. Dim. — 3J~4 mm, long. 

Hah . — Victoria: Mtllgrove and Warburton (F. E. Wilson), Fernshuw and 
Dandenong Ranges (in Nat. Mus.). In tussocks or moss. 

Ten examples, six taken by that keen observer, F. IS. Wilson, differ from the 
species determined by us as C. scahrom Reitt. in the slightly wider form, the even 
more roughly scabrous clothing, and the uneven surface of the elytra. Holotype 
in Coll. Wilson. 


CKBIA<Y) Kt'KONOTATA, n. Sp. 

Oblong; head and disk of pronotum opaque black, elytra black with red 
markings; foliate margins of prothorax, underside and appendages red. 

Iimd subquadrate, clypeus rounded, sides straight, surface with recumbent 
white scaly hairs. Eyes prominent; antennae: basal segment, hidden, 2 stout. 10-11 
elavate, 11 smaller and narrower than 10. Prothorax very lightly bisinuate, 
medial region and angles feebly advanced, the latter subacute (blunt at tips); base 
widely but little produced, posterior angles subrectangular, sides nearly straight, 
foliate margins moderately wide, extreme border serrulate; disk convex, uniformly 
and densely granulose. Elytra rather wider than prothorax at base, sides nearly 
straight, a little divergent to behind middle; seriate-punctate, the seriate punctures 
moderately large and separated by light, transverse ridges, the series separated by 
narrow longitudinal intervals; the red markings as follows: four equidistant, 
medial, patches— basal, medial, post-medial and apical; half-way between these 
and sides three more, humeral, premedial and postmedial; extreme border with 
line of short bristles. Dim.- — 2 mm. long. 

Hah. — Swan River (Lea). 

Two examples in the South Australian Museum must, we think, be referred 
to this genus. Holotype In the South Australian Museum. 

Njootkiciips acantitacou.js, n. sp. Plate jx, fig. 16. 

Elongate, parallel; opaque black, antennae dark red. 

Head subquadrate, granulose, clypeus truncate, sides with a row of small 
blunt scales, terminating at the antennal orbits, and behind the eyes in triangular 
teeth, eyes prominent; antennae: basal segment hidden, 2 stout, 3-9 monillform, 
10-11 forming a compact club. Prothorax: apex Irregularly produced over head 
and sub-bilobed from the extension of two divergent ridges, base rounded, sides 
widening from base to front angles, strongly so near front, margins denticulate 
with row of scales extending to the two anterior ridges, basal half with strong 
medial depression; general surface strongly granulate, transversely rugose near 
base. Elytra parallel, basal third depressed, more convex behind this; seriate* 
punctate, the intervals with rows of minute tubercles, becoming spicules on lateral 
outline. Tibiae also with serrulate edges. Dim. 3 mm. long. 

Hah. — N. S. Wales: Springwood, Blue Mts. (A. Smith). 

A narrow species with head and thorax suggestive of Acanthnloyhas 
(Curculionidae). A single example given to ns by Mr. J. Armstrong. Holotype 
In Coll. Carter. 
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Coumicus Latr. 

ColobiJux parilis Pasc. This species has a wide dispersion in northern 

Australia / We have examples from Port Darwin, Cairns, Townsville and other 
parts of N. Queensland; also from Moa Island (Torres Str.) and Honolulu 
(Hawa/t). Arrow records it from Damma Is,, Ceram, Mysol, Timor, Lombok, 
BatcVian, Borneo, Andaman Is,, Penang, Assam and Hong Kong. 

A hi, ahi:.s Broun. 


inteyrioollis, n. sp. 


* Wo have before us examples of all the recorded Australian species of this 
genus, to which three new species are added. An example of Ditoma villosa Lea 
has} been compared with type and found to belong to this genus. The species may 
he tabulated as follows: 

1 . of prothorax entire 

Si^Um of prothornx otherwise 

2, Stifles of prothorax lobule 

Sides of prothorax wpinose 

Hides of pruthorax serrulate 

:i. Colour red with dark markings ... 

Colour bluek, Hides of prothorax trilobate .... 

■I. Sides of prothornx lobate anteriorly, posterior 


3 

& 

6 

4 . 

tuberculatua, n. sp. 


part 


serrate 

pnlcher Blkb.. lM. ix, fig. JO 

Sides of prothorax bilobate, with medial tooth mimua, n. sp. 

Sides trlspinose, anterior spine sublobate ; glabrous bUickbumi Crouv. 

Sides rmiltispinose (about 9) ; surface pilose villoaua Lon 

Colour black ; sides coarsely serrate obttcurua Blkb. 

('olour red ; sides very finely serrulate nivicola Blkb, 


Aju.ahcs iM'Ktiincot.i.is, n. sp. Plate ix, fig, 21. 

Ovate, convex; dark brown, appendages red. 

Head: clypeus arcuate, eidos with wide triangular lobe, slightly obliquely 
raised, in front of eyes; surface minutely gran u lose, eyes round and prominent; 
antennae with basal segments narrower than usual, 3~9 monlliform, 9 larger than 
8, 10 11 forming a stout club. Prothorax: apex strongly advanced in middle and 
slightly raised over head, angles strongly advanced and acute, widest near base, 
sides widely rounded, foliate margins wide, border entire, hind angles quite 
rounded off; base less strongly bisinuate than usual. Disk raised by two undulate 
ridges, irregularly narrowed towards apex and base and forming an oval depres- 
sion in middle, and a smaller oval at base, divided from medial oval by transverse 
ridge. Whole surface finely granulose. Srutellum transversely triangular. Elytra 
as wide as prothorax at its widest, ovate, with narrow horizontal margin, consider- 
ably widened at shoulders and at apex, apices separately rounded ; disk with three 
rows of elongate nodules, the exterior of these consisting of two, the two inner 
ones with about three in each, besides smaller tubercles at apex; whole surface 
with aeries of larger granules and some undefined punctures. Dim. — 4 mm, long. 

Hab.—' Tasmania; Hobart (In British Museum). 

A single example is amongst those sent for examination. Holotype in the 
British Museum of Natural History. 


Abi.abus mimvk, n. sp. Plate ix, fig. 17. 

Short, ovate, convex: red, base of head black. 

Head widened in front of eyes, clypeus arcuate, forehead bipustulate, surface 
sparsely clad with short wiiite hair; antennae: basal segment hidden, 2 stout, 
3-9 small and close, 10-11 forming a stout club. Prothorax very uneven and 
convex, medial part of apex sub-bilobed through the extension of discal crest, 
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front angles well advanced, foliate margins in three parts, (1) a wide anterior, 
securiform lobe, Its border lightly tri ramose, (2) a medial triangular tooth, (3) a 
short, narrow, posterior area with serrate border and a small rectangular hind 
angle; the raised disk chiefly consisting of a medial depression bounded by 
undulate ridges, these meeting near base and again diverging to form a small 
triangle at base; surface finely granulose and sparsely pubescent, Elytra consider- 
ably wider than prothorax at base, margins strongly serrate, apices divergent and 
sharply ungulate; disk convex (concealing narrow margin, except near apex), 
with ridges and tubercles. Of the former the more prominent enclose a pentagonal 
area at base; small ridges at shoulders; of the tubercles, four elongate ones on 
the 2nd interval, two at middle and two on apical declivity; exterior to these 
about eight conical tubercles in alternating rows of four. General surface with 
series of large, round punctures. Dim.— 2~2i mm. long. 

Hah. — N. Queensland: Cairns (Ferguson Coll., Canberra Museum). 

Two carded examples form a curious mimic of A . pnlcher Blkb. The chief 
distinctions are: (1) size much smaller- -about half as long, (2) foliate margins 
with anterior lobe Itself triramose at margin — entire in A. pulcher t (3) discal 
ridges of pronotuni, also ridges and pustules of elytra, similar in pattern but much 
more strongly raised and occupying a relatively greater area than in A. pulcher. 
Holotype in Canberra Museum. 

Aulabus TUBEHOtmATim, n. sp. Plate ix, fig. 18. 

Oval, convex; subnitid black, the tarsi red, a fringe of white hair at apex of 
prosternum and along femora, elytral tubercles capped with reddish hair. 

Head : elypeus rounded, hollowed within, sides widened and raised into a 
lobe in front of eyes, two nodules near base, eyes round and prominent, surface 
strongly granulose; antennal segments 1-2 very stout, 3-9 submoniliforin, 3 rather 
longer than 4, 9 larger than 8, 10-11 forming a stout club. Prothorax: apex with 
medial lobe advanced and strongly raised, with a slightly undulate outline, angles 
also strongly advanced and acute, foliate sides trilobate, the first largest, hatchet- 
shaped, the medial widely rounded with a horizontal base, the third lobe (much the 
smallest) forming a wide triangular hind angle; base with medial lobe widely 
rounded and produced backward. Disk strongly raised by two undulate ridges, 
starting from the anterior lobe, rising to a tubercle midway, thence narrowing and 
meeting near base to bifurcate again, forming a small triangle at base; medial 
area depressed, forming an oval between tubercles and front lobe; whole surface 
coarsely granulose. Hcutellum subcircular. Elytra as wide as prothorax at Its 
widest (the middle) ; ovate, very convex, each with three strong tubercles near 
base, the humeral and the Innermost of these forming short ridges to the basal 
border, the middle one smaller and conical; these generally capped with a tuft 
of short, reddish hair; the rest of elytra with three rows of large tubercles (here 
and there showing traces of the hairy cap), the inner two rows containing three 
each, the exterior (forming the margin aB seen from above — the real margin 
hidden) containing six at least, smaller tubercles on apical declivity; interspaces 
with closely-set, rounded, large granules. Underside finely granulose, tibiae with 
a short terminal spine, tarsal segments short and subequal. Dim.— 3-4 mm. long. 

Hah. — Tasmania : Frankford and Wtlmot (A. M. Lea). 

Six examples in the South Australian Museum show a very distinct member 
of the genus, both by its sombre colour and striking sculpture. Holotype In the 
S. Australian Museum. 


x 
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Obthockhini. 

Ojrmoctiuua Latr. (Nurrotrium 111.). 

0. (FUrrotrium) auntraUs Blkb. Is the only known Australian species of this 
genus. /Four examples have been examined — three from the South Australian 
Museum, labelled Hobart and Forest Reefs, N.S.W. (Lea), N.fl.W. (in Blackburn’s 
handwriting, probably co-type), and one in the National Museum, from Mt. Wilson, 
N.S.W. (Carter). The “bright red" fascia, noted by the author, fades to a dull, 
inconspicuous brown. It. is fantastically like Latometm pubencen# Er, (JClancn# 
croHsieornis Base.), so that, a close examination of the tarsi is necessary, to 
distinguish them, though there is also a slight difference of elytra! sculpture*. 
This similarity is carried even to the post-ocular tooth of the pronotum. 

Eimmtkam'h tibialis, n. sp, Plate ix, fig. 22. 

Oval, very convex; subnitid black, depressed areas brown. 

Head : labruni prominent, clypeus subtruncate (lightly incurved at middle), 
hinder half of head with wide lateral lobe, partly concealing eyes, surface roughly 
granulate; antennae rather long, segment. 1 very wide, 2 elongate, piriform, 3 
intermediate in size between 2 and 4, 4 9 aubequal moniliform, 10-11 forming a 
loose club. Prothorax very wide and convex, apex with strongly raised medial 
lobe produced over head, its margins serrate and ciliate, the widely arched and 
serrated foliate margins on a lower plane, anterior angles dentate, sides sinuate 
near base, tlielr border ciliate, posterior angles obtuse, base with diucal part 
produced backwards. Disk with two prominent ridges throughout, formed by 
rows of close pustules, the ridges diverging anteriorly, a second and sinuate row 
of pustules forming external ridge of discal area, tic.utelluin wanting. Elytra 
strongly convex, little longer than combined head and thorax, and as wide as 
the latter, extreme border coarsely serrate, each tooth with a single scale-like 
cilia ; each with four irregular rows of rounded pustules, the sutural row's 
diverging at base and terminating in larger pustules, corresponding with pro- 
thoracic ridges, a second larger pair of pustules terminating the 3rd row; w'liole 
surface coarsely rugose-punctate, with many large foveate punctures. All tibiae 
ciliate, with wide triangular lobe on external edges and fitted with grooves for 
reception of tarsi; without apical spur. Underside remarkable for raised medial 
area of head, prosternum and intercoxal region, leaving deep lateral hollows. On 
head a deep antennal groove, the wide lateral hollow of prosternum receiving the 
apical part of antennae and the anterior legs, intermediate and post tibiae 
similarly received into hollows behind coxae. All coxae rather widely separated, 
the post coxae more widely than the others. Front coxae closer!. Apical segment 
of palpi elongate-ovate, mentuni transverse, subrectangular, with rounded angles, 
/Mm,— 4 x 1| mm. 

Hub. — Victoria: Lakes Entrance (F, E. Wilson). 

A single cf (aedeagus exposed) of this remarkable insect was taken by sifting 
ieuf refuse. It follows closely Broun’s diagnosis of E pint ran us, a genus placed 
under Coxelini, which is scarcely consistent with Grouvelle’s tabulation of that 
group "eavitSs des hanches antferieures en partie ouvertes" (Hoe. Ent. Fr., 190$, 
p. 398). Holotype in Coll. Wilson, 

.Vote. — No mention of a scute Hum occurs in Sharp's generic diagnosis, nor in 
the descriptions of the five New Zealand species in Broun's excellent manual. 

Pycnomkkjni. 

We have followed Pascoe fn placing the species with U-segmented antennae 
under Pnithelispa. Possibly Blackburn was technically correct in stating that 



«V u. J. CAATRR AND K. H. ZKOK, 


199 


Ui esc formed the lfet group of Erich son's*, genus. Yet the distinction deserves a 
special name, and time and cuBtom are in favour of this retention of PentheUspu 
for the known Australian species. Of the nine names only four, we think, will 
stand, i.c., fuliginom Er., interstitialis Blkb,, blackburni Hetschko, and sevuta 
Pasc. We do not know the second of these; the other three may be tabulated thus: 

Table of Perithelispa Paso. 


1. Surface opaque . 2 

Surface nit id scent a Paso. 

2, Klytral intervals flat and clearly punctate fuliginom Er. 

Elytra! intervals convex and not clearly punctate blackburni Hetm-h, 

Synonymy: 


P. fuliginom Er. = obseura Paso. ~ robustlcoUis Blkb. (fide K. G. Blair). 

P. blackburni Hetsch, - suUHcollis Blkb. (nom praeocc.). 

P. scat t a Paso. = polita Lea ~ pier a Lea. 

P. scout a is very widely distributed and variable in size and colour. P. robusti- 
collis Blkb. alone of the Australian species lias been freakishly placed under 
Pycnomcrus in the Junk Catalogue. 

Gempylwtex Imctus Oil. (misspelt 'tinctus* in the Junk Catalogue), described 
from Lord Howe Island, is not rare on the mainland of Australia. [I have an 
example from Dorrigo, N.S.W., and another from Millaa Millaa, N, Queensland.— 
H.J.C.] 

Todimfi Grouv.— The four species recorded are before us and may be tabulated 


as follows: 

1, Prothorux widened (interiorly falvlvlnctn Elsl. 

Prothorux not widened anteriorly 2 

2. Upper surface roneolorous (dark) fusra Grouv. 

Upper surface blculorouH :i 

Sides of prothorux and elytra yellow, seriate punctures small later alia Blkb. 

Elytra variably yellow, seriate punctures large rufukt Orouv, 


But for the striking difference in the size of the seriate punctures, at least 
In the medial area, the last two species might be confused, since the colour seems 
variable. My examples are localized as follows: fulrlcinctu Elst. (ML Remarkable, 
South Australia), fused Grouv. (AUyn River, N.S.W., and Mt. Barker, W.A.), 
lateralis Blkb, (Myponga and other parts of S. AusL, Muelcay River, N.S.W.), 
rufula Grouv, (Beverley, W.A., and N. Queensland). 

Mcryjt' Latr. — The two species of this genus are so w r ell known as to need 
little comment, with the synonymy: 

M. rugose Latr. ~ arrolata ( Rhys so pern) Paso, Uinta {Rbyssopera) Pasc. 

DKBETAPHittm Newm. 

The insects of this genus are moderately common, very widely distributed 
over the continent, variable In size, and in colour from immaturity. It has been 
difficult to initiate a clear tabulation of the genus since the genotype, D. fossus 
Newm., is apparently missing, Of D. fossils Mr. K. G. Blair writes as follows: 

“An example determined by C. 0. Waterhouse, compared with the common 
/>. ignarus Pasc., has the pronotum more cordiform, with the anterior angle 
clearly seen from above, the pronotal sulcus broader, almost double (wedge- 
shaped), elytra with 1st and 2nd intervals flat, 3rd feebly carinate (rather a 
row of shining points than a carina, except at apex). 4th flat, 5tU carinate, 
6th traces of a carina near base and beyond middle, 7th carinate. X). ignarus 
Pasc. has the elytra dull, with all Intervals, except 1st and 2nd, more or Jess 
carinate, 4th and 6th less so and obsolete behind. The example determined 
as fossus Newm, corresponds with Blackburn's type of oardicollis , M 
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An example, labelled 'fossils' by Blackburn in the South Australian Museum, 
Is clearly ignarus Pasc. 

Z>, cricks oni Newm. and D. pic ms Germ* are easily recognized, the former 
by its cylindric form and Ill-defined pronotal sulcus, the latter by Its fine pronotal 
sculpture. 

In 1862 Pascoe described bake w ell i, colydioides, ignarus and viduatus . 

bakewcMi picmts Germ.— Pasvoe himself only distinguished these in his table 
by colour and size. 

colydioidcs Pasc. is probably a small viduatus Pasc. The other two are well 
known and widely distributed, f), pascoei Mach is clearly Identical with ignarus 
Pasc. 

In 1898, Lea described analis, parrivcps, puncticoilis and xanthorrhoeae. We 
have not been able to identify parvlccptt from Western Australia. The other three 
are quite distinct: analis by Its large size, nitid and scarcely punctate pronotum 
(found at Dorrigo, Queensland National Park and Southern Queensland); 
puncticollis is rare in collections, from the interior of New South Wales and 
South Australia. Its pronotum is crowded with coarse punctures, its sulcus only 
vaguely defined; xanthorrhoeae Lea is from Western Australia, with a pronotal 
sculpture intermediate between that of pi ecus Germ, and ignarus (nearer the 
former than the latter). 

In 1903, Blackburn described eight species, acqualiceps, cordicollis , cribriceps , 
gracilis , iridcsccns, popularis , spar sleeps and tlwracicus, the types being in the 
British Museum: cordicollis •=-. fossus Newrn. (as above) ; thoracicus ~ piceus Germ*; 
sparsiceps ~ ? viduatus Pasc. 

[I have hypothetically identified acqualiccps and cribriceps and have satisfac- 
torily verified gracilis and popularis . My example of popularis (compared with 
type) came from Roma, Q. In the description the author says, “not sure of exact 
habitat". — H.J.C.] 

There is a cotype of sparsiceps among those sent from the South Australian 
Museum. It Is not in good condition, but seems Indistinguishable from viduatus 
Pasc. Mr, Elston has courteously sent his type of IK bueculentus for examination. 
It is identical with puncticollis Lea, of which an example is in the Ferguson 
collection at Canberra, with the name label in Lea's well-known handwriting. 
The two descriptions by Lea and Elston respectively are almost Identical In 
essential characters. Descriptions of two new species are appended. 


Tabic of Deretaphru* Newm. 

1. Pronotum without medial sulcus IncMltus, n. »p. 

Pronotum with vaguely defined sulcus 2 

Pronotum wdth well defined sulcus 3 

2. Form cylindric, elytral costae granulosa erichsoni Newm. 

Form explanate, elytral coatee entire puncticollia Leu 

3. Pronotal sculpture very fine 4 

Pronotal sculpture moderately fine 5 

Pronotal sculpture coarse (5 

4. Elytral Intervals rounded, not carinate antUia Lea 

Third and fifth Intervals carinate ptoeua Germ. 

r>, Elytral intervals 3, 4, 5, more or less carinate xanthorrhoeae Lea 

Elytral Intervals 3, 4, 5, flat or nearly so gracilis Blkb. 

6. Pronotal punctures contiguous (alveolate) olvaoUstua, n. »p* 

Pronotal punctures not contiguous 7 

7, Elytra each with, at least. 8 well-raised carlnue 8 

Elytra each with 4 interior intervals fiat, or nearly so 9 

5. Anterior angles of pronotum well defined foaaua Newm. 

Anterior angles of pronotum rounded off and depressed tenant* Pasc. 
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U. 

JO. 

n. 


Head impresned or HUU-nte 10 

Head evenly convex 11 

Clypeua longitudinally sulcal e viduatua Base. 

Clypeus Impressed popularia Blkb. 

Anterior angles of prothorax defined aegualioepa Blkb. 

Anterior angles of prothorax rounded off crf&rfocp# Blkb, 

Not included in table, parviceps Lea. 


Synonymy, — f), fosstts Newm. - cordicollift Blkb. 


7). pievus Germ. ~ bakewellt Paso. thoracicus Blkb. 


lh ridmtm Pasc. ~ colydioitlat Pasc. - sparaicepa Blkb. 
J). iynarua Pasc. - pwstcoei Macl. 

T). puncticollis Lea = bncculentua Elftt. 

D. o radii it Blkb. -- i ride seen ft Blkb. 


DEBETAPHIUTts ALYKOI.ATU8, n. Sp. 

Elongate, subeylindric; head subnitid, pronotum and elytra opaque black, 
antennae, legs and underside red. 

Head: clypeus rounded, Its outline entire, closely punctate on forehead, more 
sparsely and finely on eplstoma, eyes clearly evident from above, antennae 
unusually stout, segment 1 bulbous, 2 bead like, 3-S closely set, 9-11 strongly 
transverse, 9 and 10 wklei’ than 11. Prothorax longer than wide (2 x 1*6 mm.) 
anterior angles depressed and rounded off, sides lightly narrowed to basal third, 
here feebly sinuate and subparallel to the widely obtuse hind angle, base arcuately 
produced behind; whole surface alveolate-punctate, with rather small cell-like 
punctures closely fitted together, here and there confluent, a medial elongate area 
lightly flattened, a short, wide, shallow sulcus near base, ftcutellum circular. 
Elytra cylindric, as wide as prothorax at its widest and 2J times its length, 
striate-punctate, seriate punctures small and close near suture, larger and more 
distant elsewhere, two sutural intervals depressed and almost imperceptibly 
punctate, 3-7 finely carinate and impunctate, the carinae more marked at base 
and apex. Dim . — 8 >: 1*6 mm. 

Hah. - Western Australia: Cue (H. W. Brown). 

A single example is among the Colydiidae sent from the South Australian 
Museum and is so distinct as to be worth naming, the delicate reticulation of the 
pronotum being in strong contrast with the coarse, close punctures of D. puncti- 
coUHt Lea. Holotype in the South Australian Museum. 

Derktaphhus jnoultuh, n. sp. 

Depressed; black, elytra brown. 

Head coarsely punctate. Prothorax subcordate, rather flat, anterior angles 
widely obtuse and vaguely defined, sides narrowed from apex to base, only slightly 
sinuate behind, base lightly excised near angles, these obtuse, with a minute tooth 
pointing outwards. Disk rather closely and coarsely punctate, without a sign of 
medial sulcus; the punctures more sparse towards the centro-basal area, dense 
towards sides. Elytra wider than prothorax at base, epipleural fold forming a 
light dentate ridge at humeri; strongly striate-punctate, the strial punctures close 
and round, intervals lightly convex and clearly punctulate; 3rd, 5th and 7th finely 
carinate. Underside coarsely and closely punctate; abdomen rather less coarsely 
than the rest. Dim.—S x 2 mm, 

Hab. — Western Australia; Coolgardie and Beverley (Du Boulay and H.J.C.), 
also Kellerberrin (in the S. Aust. Museum). 

Tour examples examined are very distinct from all described species by their 
entirely non-sulcate prothorax. D. ericlwoni Newm. most nearly approaches in 
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this respect, but is very convex, with a characteristic elytral sculpture with 
granulate intervals and quite different seriate punctures. Holotype in Coll. 
Carter. 

OXYIvARMVS Er. 

Oxylaemus leae Grouv. — An example of this cylindric species is in the collection 
of F. E. Wilson from Warburton, Victoria. It was described from Tasmania. 

Mktopikstkk NTuiumoixiH, n. sp. Plate ix, fig. 24, 

HubcyHmlric; subopaque, dark chcstnut-brown, antennae and tarsi red. 

Head slightly concave, finely and densely punctate, with short red pubescence; 
antennae rather short, two basal segments tumid, blclavate, 10-11 forming a large 
round club. Prothorax ovate, apex arcuately advanced in middle, rounded and 
recessed at sides, all angles widely rounded off, base truncate, sides a little 
sinuately narrowed behind; disk with tine longitudinal strigae, coarser near 
middle, liner near sides. New tellum ovate. Elytra wider than prothorax, sides 
parallel, each with three well-raised carinae, the lateral and sutural margins also, 
but more narrowly, carinate; the depressed intervals with irregular rows (about 3) 
of round punctures; underside glabrous, closely punctate. Tibiae widened at apex, 
post-tarsi with 1st segment nearly as long ns the rest combined. Dine — 4i mm. 
long. 

Hah. — N. S. Wales: Sydney (Macleay Museum). 

A single example in the Macleay Collection, labelled as above, is clearly 
separated from Pascoe's three species, M. tabula* Shp. and M. indicus Grouv. by 
the sculpture of the pronotum, which is nowhere punctate. Holotype in the 
Macleay Museum. 

BoTHU (DESKS Er. 

The insects of this genus are amongst the commonest of Australian Coleoptera, 
subject to extreme variation in size and colour. This has led to great redundancy 
in nomenclature, though much of this could have been obviated by a more careful 
identification by later authors of the earlier recorded species. Twenty-three names 
occur, for which we can find only seven distinct species. The genus is also widely 
found in Africa, America, Ceylon, New Guinea, Philippines, Formosa, New Zealand 
and New Caledonia, one species occurring in Spain and the south of France. 

In 1842 Newman described patens and vittatu a. Lea seems to have 

known vittatus, but both Macleay and Lea redescribed pate us as revtangularis and 
apnatH respectively. Blackburn explicitly states, ‘1 am not acquainted with 
li. Newm/\ while three of his four species are, we consider, repetitions of 

Newman's and Pascoe’s species, e.g. ( an example of varinbilu Blkb., labelled cotype, 
in the South Australia^ Museum is identical with one sent from the British 
Museum as ittusnx Newm, The identity of B. unaglypticm Germ, with puteu s 
\ Newm. is clear from its description, and not, as Lea suggested, with mastersi 
Mad The words “eontertim et pro parte rugoso-punctatus" of the thorax and 
“opgca” of the elytra cannot apply to mastersi, but do apply to pafeiat, 

With regard to Pascoe's species, Arrow (Aim. Mag. Nat. Hist., 1909) has 
already, pointed out that four of these are redundant or mere variations. We 
consider^ further that taeniatns Base, is a variety of eguinus Pasc., only separated 
in his table by colour, 

Macleay’s two names, pascoei and kreffti, again represent slightly different 
forms of the same common species, while a cotype of intermedius Lea is a typical 
eqninas Pasc, , 
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/;. illusits Newin., lobatm Pasc. mid tibialis B!kb. have been very difficult to 
clarity by constant characters. After an exhaustive examination of long series, 
our conclusions lead us to consider these three names as of two distinct species 
characterized as follows: 

illusus New m. lobatus Pasc.; tibialis Blkb. 

Dim. — 5"7 mm. long. Dim. — 2-64 mm. long. 

Colour . — Opaque brown. Colour.- — Subnitid. piceous to red. 

Prothorax . — Margins with wide, but Prothorax .— Margins generally with- 

distinct angulation at middle, disk with out, or with vague angulation, disk 

coarse, subcontinent punctures longi- with finer longitudinal system of 

tudinally rugose in places. punctures. 

A smooth medial line connecting a No smooth line; premedial and post* 
vague pmnedlftl depression with a medial depressions superficial, some* 

small fovea near base, 2 short sub- times obsolete; no prebasal costae, 

costate, impressions behind this fovea. 

Ply tral intervals 3, 6, 7 sharply Elytra l interval 3 feebly raised, 5, 7 

restate, 2, 4 flat, not visibly punctate. costate. All intervals dearly punctate. 

Front tibiae longer, little widened at Front tibiae shorter, strongly widened 
apex, at apex. 

Prosternum moderately punctate. Prostvrnum densely, subconfluently 

punctate. 

B. ustulatus Lea is a good species found widely in the interior of New South 
Wales and Victoria as wodl as in Western Australia. 

A single example sent from tlie British Museum, bearing a locality label 
'Champion Bay’ and a MS. name by Pascoe appears to bo an undescribed species. 
Its characters suggest a relation with B. hifossatus Grouv. from New Caledonia. 
We think it is well to withhold this from publication until further material can 
be examined and its separation from Urouvelle’s species maintained. The 
Australian species may bo thus tabulated; 


ISothrideres Er. 

1. Pronotum with a single elongate depression *. 2 

Pronol um of hrrwise 3 

2 . opaque Prow'll, prothorHX coarsely punctaU* Newm. 

Xft id reddish, prothorax finely punctate masters! Mad. 

Prut horn x convex 4 

I’rothorax tint tf 


4. Sides of prut borax ungulate, disk coarsely rugose -punctate iifuaus Newm. 

Sides of prothorax not, or vaguely ungulate, dineal punctures less coarse & 

a. Pronutnl .sculpture longitudinal, front tibiae much widened lobatus Pam. 

ProrioUl sculpture not longitudinal, tibiae normal nstulatus Lea 

(i. Elytra reddish or vitiate, prothoraoie margins ungulate vittatus Newm. 

Elytra opaque brown, prothoradc margins not ungulate equinm Pasc, 

Synonymy.— it. putnis Newm. v ana glyptic ns Germ, - rectangularly Macl. 
~ opacus Lea. 

Jt. Wo sits Newm. - variubilis Blkb. 

it. v it tat us Newm. n suturalis Macl. merits Pasc. - musivus Pasc. 

- costatus Blkb, -■ victoriensis Blkb. 

B. equinus Pasc. s taeniatus Pasc. = pascoei Macl, - krefftt Macl. 

— intermedins Lea. 

B. lobatus Pasc. ^ servus Pasc. = versutus Pasc. = tibialis Blkb, 
x aberrant Lea. 

N.B.—Thc variation In size Is well exempltflad In B. vittatus New^m. Examples 
before us vary from 6 mm. to 2 mm. long. 
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Machlotes (Erotylathris) costatus Slip.— An example of this Japanese insect, 
labelled ‘Queensland’, was among the British Museum Colydiidae sent. Other 
examples are in the Macleay and South Australian Museums, both from Cairns. 
From their descriptions it is difficult to separate this from Machlotes porcatus 
Base, from Penang, but the testimony of both Sharp and Orouvelle stand to the 
contrary. 

"Erotylathris costatus Slip, is a Machlotes, very near pot cat us Paso,, but differs 
in its somewhat more elongate form and more closely punctured elytral series; in 
porcatus there are about 9 in (lie anterior half of the 2nd interval, whereas costatus 
has about 12. Sharp appears to have misunderstood Krotylaihris when putting 
his species into it— he was obviously uncertain about it.” (Note by Mr. K. G. 
Blair.) 

Leptnglyphus forcifrons Grouv. is another of the British Museum specimens 
examined. This bears the label ‘Port Darwin’, while another example carries 
labels ‘cotype’ and ‘Nilgiri Hills, India’. 

Dost arcus Walk. (- Vathodcrmus Fairm.).- There appears to be little doubt 

as to the synonymy of U. decor us Heitt. l>. (Pothodermus) rufosquameus Fairm., 
a common species in N. Queensland, also found in New Guinea and Malacca. 

D. confinis Paso, is chiefly distinguished from the former by its much smaller 
ate© (9 mm. instead of 14 mm. long). 

Two examples in the Macleay Museum, from Hall Sound, New Guinea, are 
probably D. vetustus Paso, and JJ. pusitlus Pane., respectively 7 mm. and 4$ mm. 
long; the latter distinguished, as the author states, by its “peaked” elytra. We 
have not enough material to attempt a tabulation; moreover, the scales and 
fascicles on the upper surface of these insects are readily abraded, so that worn 
examples present a very different aspect from fresh ones. 

Ckrylon Lair. 

Only one species, V. alicnigenum Blkb., has, so far, been described from 
Australia. The description is largely a comparison with a European species, 
C. ferruglneum Steph. — a method very unhelpful to Australian students. Moreover, 
a mistaken determination has occurred In au example sent from the South 
Australian Museum, labelled (7. alien igenunt Blkb. [not. I think, in Blackburn's 
handwriting— H.J.CJ. This example is clearly Oeholtssa nigricollis Grouv., as 
figured by that author. Mr. Blair has now courteously sent an example of 
0. lerrugineum Steph., which enables us to determine, with a query, V. alicnigenum 
Blkb. for a species taken by one of us at Otford, and by Lea at Richmond River, 
N.S.W., and possibly some half-dozen examples taken by Lea at Tambourine 
Mountain, S. Queensland. It must be a close ally of O. tibialis Skp. and V. pimlltm 
Pasc. 

The following tabulation, at least, separates the 5 species before us. 
C. fttmeridewA Grouv. is hypothetically determined from description. This seems 
a better course than adding further to a possible synonymy, the distribution of 
small Colydiidae making such determination possibly correct. 

Cerylon Latr. 


1. Colour black nigrescent, n. sp. 

Colour red 2 

2. More or less pilose a 

Glabrous .\ 4 

it. Form ovate, hairs' long tongipili*, n. sp. 

Form oblong, finely pilose ? humeridene Grouv. 

4. Form oblong-ovate, &Jytra widest at middle parviceps, n. sp. 

Form oblong, embparafle! ? aUenigennm Blkb. 
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Philothermus Aube. —Two species of this genus are before us. Of these, 12 
examples from Tasmania (A. M. Lea) exactly correspond with 4 examples sent 
from the British Museum. Of these four, two are labelled 'Plcton, New Zealand, 
taken by Helms’, with the name-label 'Pkilothermus nltidua Shrp*. The other two, 
labelled ‘Hobart’, are, we consider, Identical with the New Zealand examples. 
This is an interesting fact of distribution, the insects common to Australia and 
New Zealand being few. 

A Bingle specimen of a Philothermus from Glen Innes, N.S.W., also taken 
by Lea, has been hypothetically determined as P. sanguineus Broun, from 
description. 

For the sake of Australian collectors a few details arc given of these two 
species. 

P. nitidus Shrp. — ObJong-navleular, elytra sharply narrowed behind. Form 
rather wide, elytra irregularly striate-punctate, antennal club. 10th cup- 
shaped, 11th ovoid; 2-24 mm. long. 

? P. sanguineus Broun, — Narrowly oblong, elytra deeply striate, with half- 
concealed punctures, antennal club with 11 little larger than 10; 11 mm. 
long. 

Both species are of a deep-red colour, the pronotum coarsely, sparsely punctate. 

Euxrstinac. — This group is Included In the Colydlidae by Hetschko (Junk Cat.). 
The late A. M. Lea considered Euxestus as belonging to the Erotylldae. We have 
had no opportunity of studying his types and omit this group from discussion. 

Qcholis&a Base. — We have mentioned above the example sent as Ceryton 
alienigenum Blkb. Numerous examples from Cairns are In the various collections 
examined. The majority of these are clearly 0. humeralis Falrm., but a few 
have the elytra wholly black, without the yellow shoulder spot. This is apparently 
the variety atra Grouv. A few others (including the mislabelled example) have 
the elytra more or less wholly pale, which is, almost certainly, the form named 
0. nigricolHs Grouv. We think, therefore, the following synonymy is established; 
O. humeralis Frm.: Var. 1 . atra Grouv.; Var, 2. nigrioollis Grouv. The distribution, 
given in Junk, is Madagascar, E. Africa, E. Indies, Ceylon, Borneo, Batchtan, 
Tahiti; to which North Australia must now be added. 

Oc.holissa leai Grouv. — 1 Three examples are In the Lea Coll, from Mt. 
Wellington, Tasmania, also one labelled Sydney, N.S.W. 

Cekylon Lo.NoiPu.is, n. sp. Plate ix, fig. 14. 

Short, ovate; nit id dark red, antennae and legs pale red. antennal club 
testaceous. 

Head with a few large distant punctures, eyes large and prominent, antennal 
basal segment very tumid, about twice as long as 2, 2 and 3 subequal, each longer 
than 4, 4-8 small and closely set, 9 larger than 8, 10-11 forming a large ovoid 
club, strongly pubescent and elongate towards! apex. ProtKorax strongly trans- 
verse, apex arcuate, front angles advanced but obtusely blunted; base subtruncate, 
its angles sharply rectangular, sides lightly rounded, arcuately narrowed in front, 
horizontal margin narrow, its border entire; disk very coarsely, sparsely and 
rather irregularly punctate, without sign of medial line, basal foveae large and 
deep. Hcutenum large, triangular, with one or two punctures. Elytra rather 
convex and oval, of same width as prothorax at base, humeri with a small 
projection; striate-punctate, the striae shallow, the punctures coarse and irregular 
in size, intervals In places subcon vex, with a single line of flue punctures, with 
T 
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spai*se, pale, upright hairs much longer than on prothorax. Underside everywhere 
coarsely punctate. Tibiae strongly and roundly widened. Dim . — 18 mm, long. 

Hab . — S. Queensland: Tamboutine Mountain (A. M. Lea). 

Three examples — or more correctly 2£, since one example is only represented 
by the hinder half— are under examination. One of these is probably Immature, 
being pale yellow in colour. On a visit to the above district in 1914, Lea did a 
good deal of Bifting leaf refuse, in which these insects occur. It differs from other 
species seen by us in the sparse, long hairs of the upper surface, the coarse, not 
close punctures and the dentate humeri. H must be near C. setulosum Champ, 
(from Assam), and V. fiumeridens Orouv. (from India). The following details 
in their respective descriptions point to distinction: "antennae 10-11 fused into 
a larve oval club . . . prothorax closely punctate . . . smooth medial line” of the 
former species and "prothorace . . , disco basin versus utrtnquc subimpresso . . . 
elytra . . . suturo basin versus recesso” in the latter. In each case only a single 
example is known, so that the possibility of synonymy of all three species cannot 
be dismissed. Holotype in the South Australian Museum. 

N.Ii . — A single example from Cairns (N.Q.) before us must be still closer to 
C. hunwridniH Orouv., so that at present it cannot be described as distinct. It 
differs clearly from C. Umyipilus by flutter form, shorter piloslty, and the more 
regularly and deeply striate-punctate elytra. 

CKKYI.ON mOKKKUICNH, n. sp. 

Subcon vex, oblong; subnitid black above, the narrow margin of pronotum and 
elytra, underside and appendages red. 

II cad : Clypeus rounded, eyes prominent, surface densely and finely punctate; 
antennae: segment 1 stout, 2 globose (beadlike), 3 twice as long as 4, 4-8 small 
and close, 9 larger than 8, 10 clavate and oval. Prothorax subquadrate, slightly 
widest near front, apex arcuate, anterior angles advanced but rounded, base very 
lightly bisinuate, sides nearly straight, arcuately narrowed in front, a narrow 
sulcate margin; disk rather depressed, closely, rather finely punctate, a feeble 
suggestion of a smooth medial line behind middle; without basal foveae. Scutellum 
transversely oval. Elytra of same width ub prothorax at base, Bides subparallel 
tor the greater part, bluntly rounded at apex; striate-punctate, the striae well 
impressed, except at extreme apex, the punctures therein close, regular and of 
moderate size; intervals flat, each with a single row of minute punctures. Under- 
side finely and sparsely punctate. Femora stout, tibiae little widened. Dim.— 2\ 
mm. (approx.) long. 

Hah . — Queensland National Park. 

Two examples, sent by Mr. Hacker of the Queensland Museum, differ from all 
Australian Cerylon spp. seen, by the dark upper surface, the fine, close punctures 
of thorax and its straight, oblong form. We cannot make out any dentation of the 
humeri, the thorax being closely applied to the elytra along its whole width. 
Holotype in the Queensland Museum. 

Okkylon pAitviCKrs, n. sp. Plate tx, fig. 25. 

Oblong-ovate ; castaneous, very nltid and glabrous. 

Head unusually small, straight-sided, but for the prominent eyes, clypeus 
lightly arcuate, finely and sparsely punctate; antennae longer and stouter than 
usual, 1 stout, 2 longer than 3, cupultform; 3 slightly longer than 4, 4-8 close, 
9 larger than 8, 10-H elongate-oval, apical half pubescent. Prothorax aubconvex, 
apex lightly arcuate, anterior angles wide and blunt, base very lightly bisinuate, 
posterior angles subrectangular, sides nearly straight on basal half, arcufitely 
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narrowed on apical, without defined marginal area, disk finely and rather sparsely 
punctate, without sign of medial line, a smooth foveate depression near base on 
each side. N cut ell urn large, transverse, oval and punctate. Elytra closely applied 
to and of same width as prothorax, humeri with a blunt, subdentate process; 
lightly ovate, widest at middle, thence narrowed to apex; subatrlate-punctate, the 
sutural stria only clearly defined, punctures round and distinct, Rth interval 
lightly convex, the rest flat, with a few minute punctures discernible here and 
there. Pro- and meta-sternum rather strongly, distantly punctate, abdomen 
sparsely and finely so; femora very stout, tibiae lightly widened at apex, fore 
tibiae curved. Dim . — 3 mm. long. 

Hah; Launceston, Tasmania (Lea). 

A single example in the Lea Coll, is distinct by the combination of red 
colour, with appendages and underside concolorous, stout antennae and unusually 
narrow head, and fine, sparse sculpture. Holotype in the South Australian 
Museum. 


Chkck-Lixt of thjc Au»mi,uN Coiadiiuak, 
Bitoma auuastnlu Motwh ? - narallela Ablabus nivicola Blkh. 


Shrp. 

castata Mat'l. 
f?j /lindrica, n. kj>, 
ovcidenlalis, n. sp. 
puteolata, n. sp. 

Hcrricolliti Puse. 

.? ivcana Pasc. 

Ny nay a this kauricoln, n. gen and sp. 

harinotus umbllieatua, n. sp. 

HparavtuH e.lxmpatus Blkb. 
interrupt as 15r. 
leak. n. wp. 
producing Kultt. 
proximus Blkh. 
pustnlosus Blkb. 

Queensland bus, ji. up. 

Phormesa aarpaiitnria* 151 lilt. 
vaudata. n. sp. 
cpitkeva Oil. 
fjroxivv.Uci Blkb. 
fcilari.v Blkh. 
lunari* Paw*. 
notata . n. sp. 
opacutt Shrp. (Triontts)? 
parva Blkh. 
prolata Paso. 
torrida Blkh, 

PHorminx lyrata. u. gon. mid sp. 

ISnpala australis, n. sp. 
faaciata, n, sp. 
mriogata, n . sp. 

Pabnla perforata Blkb.. n. gen. 
bavitti Blkl). 

Prtda communis, n. up, 

rufonotata, n, sp, 
soabroaa Reitt,, 
tumulum, n. sp. 

Xeotriahna acanthaaollus. n. sp. 

Colobicus par His Paso. 

A b tabus blavkburni Orouv, 
infepWcoW#. n. sp, 
m4mus. n. sp. 


obscurus Hlkh. 
p-illvher Blkh. 
tuberculatuH. n. sp. 
villoaus Lea, 

Ortkacerus australis Blkb. 

Epia trait us tibialis, n, sp. 

Penthctispa bluckbmni ITctseh. 
fulif/inosu lOr. 
inters titi a fis B I kb. 
seen t a Past'. 

thonpylodes f met us oil. 

Todima fulvivineta Nisi, 
fusca Ormiv. 
lateralis Blkh. 
rufula Orouv. 

At oryx a e. qua Us Blkh. 
ruyosu Lutr. 

DoreAaphrus <iequ <(fi< <-jj« Blkb. 
atveoJatus, n. sp. 
analis Ben. 
rribHorp* Blkh. 
erU hsonl Newm. 
foasus Newm. 
yracilis Blkh. 
ipnarus Piih<\ 
incult us. n. sp. 
pioetta (Jerm. 
popularis Blkh. 
punctleoMlH Len . 
viduatus Pane, 
xant horrhovar i a: a . 

Qxylaemu# leae drouv, 

MetopiesKs strifficoWs, n, sp. 

Bot,hrider< s cqu f it h n Pane. 
illitans Newm. 
lobatuA Pane. 
master si Marl. 
puttrua New »u. 
uAtulatus Lea. 

uitta/Mii Newm, 

Machlote* co«trt(«s Shrp. 

It GptoglyphuH Jove l front Orouv. 

DastareuH con finis Pane, 
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Oa&t arena decor tut Reitt. 
pitfiillua Pane. 
vetuatua Paso. 

Cerylon alicnigenum Blkb. 
humeridena Orouv. ? 
longipilie , n. sp. 
nigrcaccna, n. ep. 


(Jcrylon parvicepa, n. sp. 
Philotherm.ua nitidua Shrp. 

aanguineua Broun. ? 
Ocholiatta humeralitt Fairm. 
humeralia var. atra Orouv 
var, nigriooWa Orouv. 
leoi Orouv. 


EXPLANATION OF PLATES VllI-IX. 


1 . Bitoma accident alia, n. »p. 

2. — Sparactua queenalandicua, n. sp. 
:i. — Bupala australia, n. sp, 

4. — Bitoma cylindrica, n, sp. 

5. — Bynagathia kauricola t n. sp. 

6. - — Bparactua leai, n. »p. 


1 3.- -Bupala fattclata, n. sp. 

14. — Cerylon langipilift , n. sp, 

15. — Neotrichua acanthacollia, n. sp. 

16. — Ccbia tumuloaa . n. sp. 

17. *— A blab us mimus, n. ap. 

1 8. “ -A blabus tuberculatus, n. sp. 


Plato v 111. 

7. Larinotua umbilical u*, n. sp. 
s . — Phormesa (?) coarfato, n. ap. 
9. — Phorminx lyrata, n. «p. 

10. — Bupala varittgata, n. sp. 

11 . — Phormeaa notata , n. sp. 

12. — Bitoma puteolata. n. sp. 

Plate ix. 

19. — Ab/abi<« pulcher Blkb. 

20. — Pabula dentata Blkb. 

21. -Ablet bus integricollis, n, sp. 

22. — Bptatranua tibinlia, n. sp. 

23. — •€ cry Ion parviveps, n. sp. 

24. — Mvtopiv&tvtt atrifficoWa, n. sp. 
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THE OCCURRENCE OF THE AUSTRALIAN PILCHARD, HARD1X0PH 

NEOPiLCHARDVX (STE1ND.),* AND ITS* SPAWNING SEASON IN 

NEW SOUTH WALES WATERS, TOGETHER WITH BRIEF NOTES 
ON OTHER NEW SOUTH WALES CLUPEIDS. 

By Wiuiam J. Dakin, D.Sc., C.M.Z.S., Professor of Zoology, 

University of Sydney. 

(Plate xi. ) 

i Head 2 ftth August. 1927.1 

It is frequently stated that nothing is known of the shoals of pelagic lish 
(including the pilchard) in Australian coastal waters. As this statement is 
certainly incorrect for part of the coast of New South Wales at least, and as the 
matter of the distribution of this species may be of considerable commercial 
importance in the near future, the following notes are set out on the discoveries 
which have recently been made, despite the inefficient means of ocean investigation 
at our disposal. 

During the past live years, whilst accumulating data on the Biology and 
Hydrography of the coastal waters of New South Wales, the eggs and larvae of 
the pilchard have been discovered and identified, a piece of work involving a 
considerable constancy of effort at sea in a small boat. And this has not been 
confined to one year, or been a matter of accident. The occurrence of these eggs 
and larvae has been deliberately followed week by week, and at more than one 
place (at Port Stephens, off Broken Bay, off Port Jackson, and off Port Hacking), 
and the duration of the spawning season elucidated. 

The New South Wales pilchard, Hardinopn nnopilchardux (Steind.) is it 
medium-sized species of the herring group found at certain seasons in coastal 
waters in enormous shoals, after the habit of members of this group. Systematlst# 
have indicated the resemblance of this species to the true pilchard, Sardinia 
pilchardua of Europe, as well as to Hardinaps coerulea of the North Pacific Coast 
of America (now captured in enormous numbers in the great Californian ‘'sardine*' 
industry), to Sardinops sag rax (Jenyns) of the coast of Peru, and to ttardinops 
melanosticta (Temminck and Schlegel) of Japan. 

The Australian species is not confined to New South Wales waters. It has 
been recorded as far south as Hobart in Tasmania, and shoals have been recorded 
as occurring in Tasmanian waters (Johnston, 1882). In Southern Victoria it 
was noted at an early date, McCoy recording that hundreds of tons were captured 
in Hobson's Bay as far back as 1864-66 (In August). It has also been taken as 

* iVardfHojwi ntiopitvhardua (Steind.) see Whitley (1937) : Sardinia neopilchardu# 
(Steind.) see McCulloch (1919); Vlupea neopilohardus Stein dadtmer, Denkttchr. Ahad. 
WU». Wien. xll. L 1879, p. 12. 

The possibility of making the observations, on which this paper is based, was due 
in the main to grants for marine research from the Commonwealth Government. 1 have 
also to thank Mr. G. Kesteven, Biologist, Fisheries Department, New South Wales, for 
able assistance at Port Hacking. 
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tar north as Hervey Bay in Queensland. The species is also abundant 1,000 miles 
eastward, on the New Zealand coast, where it has been systematically fished 
during the winter. 

To return to the Australian coast, we find that steady reports of pilchard 
shoals have been made since the first records. In 1879 Macleay quoted McCoy's 
descriptions of how in three successive years (1864-66) in the same month of 
the year (August) thousands of specimens appeared in Hobson's Bay, southern 
Victoria, and hundreds of tons were sent to the country markets. “Ships entering 
the bay passed through closely packed shoals of them for miles." Macleay adds 
that on the coast of New South Wales it is June and July which are the months 
of great frequency, but that it is not easy to fix the time within a few f weeks. The 
shoals were described us enormouB, covering miles of sea, and accompanied by 
flights of birds and numbers of large fishes. The shoals were generally observed 
from one to three miles from the land, and always proceeding in a northerly 
direction. Probably these records of Macleay are reliable by reason of his 
knowledge of the subject, bul U will be seen later that fishermen frequently make 
mistakes in their diagnosis of shoals. 

Stead, as far back as 19U, in referring to the possibilities of pelagic fisheries, 
describes the use of a purse seine net, and remarks that records of prodigious 
shoals on the New’ South Wales coast have frequently been made, it is also 
stated that millions have been washed up on the beach at Yamba, Clarence River. 
Whitley (1937) quotes the date of this occurrence as May, 1911, and this is 
interesting since a shoal, reputed to be *S\ ncopilchanlvs, came close inshore at 
Yamba in May, 1937, whilst the author was at that place. 

In his previous work (190S) Stead remarks that the shoals are usually of 
greatest magnitude during npriuff and early sitmvirr and from his personal 
experience, in September. 

Before touching on the more definite findings which have been made by myself 
whilst working with the research yacht “Tiihvi/c", it will be useful to indicate 
the records of pilchard shoals which have been sent in by the. State Fisheries 
Department’s Inspectors stationed along the coast of New South Wales. 

Returns are sent in monthly from the fisheries inspectors. From these it 
would appear that pilchards are seen regularly every month over a tong season 
at some stations. Occasionally notes of great shoals are present. 


Hrvords of occurrence of ;t ttvkartl# off emi nt of X.S.W. by 1 ttsfHcfurti of b'ixhrrh’H. 


Tweed River . . 

m* 

Apr, -Sep. 

1936 

Apr. -June. ; Sep., Nov. 

1 sail -37 

Richmond River 

...... 


Aug.,1 !»3t>-Jan.,l 937 

Munnlng River, 

May -Sep. 

Apr. -Aug. 

May-Aug.,1 93H 

Wad In Luke . . 

May-Hep. 

Mar. -Nov. 

All year 

Port Stephen* . . 

Aug. -Sep. 

— - 

Jan. -Feb. ,1930 ; Oot.,‘36-Api\,'37 

Luke Macquarie 

— 

--- 

Sop.,1 936-Apr,J 937 

Tcrrigal 

— 

Mar. -May, Aug. -Nov 

- 

Botany Bay ... 

May. -Hop, 

•— 

— - 

Port Hacking . 

May* Sep. 

Mur. -June 

July- Nov..l 936 ; Mar.-Apr..l 937 

Lake Iliawarrn . . 

— 

— 

Oct., 19 36 -Mar., 1937 

Clyde River .... 


Oct., Nov. 

Sep.,1 936- Mar., 1 937 


The problem of the correct interpretation of these reports is twofold. Of 
course definite captures of pilchards, from which authoritative diagnosis or 
specimens has been made, would put certain records out of all doubt, But 
unfortunately these seem few and are, on the whole, isolated cases, and in any 
case they supply little or no indication of the length of time the pilchards 
remained in quantity at the place of observation. 
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From the point of view of industry, one wants to know for how Iona and in 
what sort of quantity the shoals of pilchards remain within any certain limited 
urea of coastal water. A fishery cannot be built up on occasional shoals of pelagic 
fish whose occurrence might be limited to a week or a few weeks every year, and 
at varying times. 

Some of the Inspectors’ reports leave no room for doubt and are extremely 
valuable in conjunction with our findings. Thus on more than one occasion 
quantities of pilchard have been driven into the surf by tunny and klngfiah and 
picked up in baskets full. They have uIbo frequently been taken inside snapper 
when schools were observed. 

One Inspector reported that the pilchard worked in towards the coast in April, 
May and June and described examination indicating that, the fish were in roe. 
He adds that they usually come to the surface at nightfall and are seen by their 
"phosphorus" (luminescence). 

Several reports refer to the tunny, Spanish mackerel, and bonito coming with 
the pilchard, also to pilchard having been found in salmon and jew-tlsh. 

A more serious criticism applies to the records from fishermen on the coast — 
the shoals seen from the shore or even from a boat and said to be pilchard may 
be of some other clupeid species. This criticism receives strong support from the 
fact that on two occasions within the last six months samples of shoaling clupeids 
which have been sent In to us by fishermen as pilchards have turned out to be 
(1) the Maray, and (2) the Sandy Sprat. It is, incidentally, difficult in this 
connection to see how any Bafe records could be made from the air unless 
specimens were being captured at the same time. 

One answer to the question asking what amount of absolutely reliable 
knowledge exists concerning the duration of the occurrence of pilchards in shoals 
in any one area off our coasts, seems to us to turn on our discoveries of pilchard 
eggs and larvae. Apart from the published evidence that between May and 
September shoals of pelagic fish occur, not unlike pilchards in size, and from the 
capture now and then of fish from these shoals, putting their isolated occurrence 
as beyond question, there is no real published evidence of continuity. And there 
was no evidence of the duration of llie spawning season before the publication of 
the paper by Dakin and Colefnx (1984). 

The first information regarding the spawning places of our pelagic fishes came 
from the discovery of clupeid eggs in the plankton taken off the coast during the 
winter months. About the same time, the early Btages of clupeid larvae appeared 
in the catches. Now the recognition of the pilchard eggs in the catches from the 
coastal waters off Broken Bay, oft Port Jackson, off Port Hacking and off Port 
Stephens, Is linked up with the identification of the clupeid larvae (of various 
stages) which were associated with them. 

The capture of clupeid larvae presented more than the usual problem of 
identification for, whilst the recognition of the larvae as those of a clupeid was 
not difficult, there are five or six species of Clupeids off this coast, of which the 
young stages are likely to be extremely similar. None of these early stages had 
ever been obtained before, and it must be remembered that, since no commercial 
fishing of these species is taking place even now, no hints for identification could 
be obtained from the presence of spawning adults. The Clupeids in question are 
the Pilchard, Narttinops neopilcharrtnx (Steind.); the Blue Sprat* fttolephoru* 
robu$tuJt (Ogilby); the Sandy Sprat, HyperlopUm vittatus (Castelnau); the Maray, 
tftrumen* jacksoniewtis Macleay; the Herring, Harengtda c antelnaui (Ogilby) ; 
and the Freshwater Herring, Potamalom Hovae-hollandiac (Cuv. and Val.). 
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It was presumed that, although unlikely, the freshwater herring might produce 
eggs in the estuaries, which could be carried out to sea. Since the first investiga- 
tion was made, specimens of this fish with mature reproductive organs have been 
obtained. They were captured in the Clarence River near Grafton (about 60 miles 
inland from the sea). The spawning season of this fish is evidently in July and 
August. It is extremely probable that these eggs are not pelagic at all, but laid 
on the bottom or attached to other objects. The ovarian eggs In the specimen 
examined were l mm. in diameter, 

The method adopted for identification of the larvae was to continue their 
capture and to collect together a series from which some definite counts of fin 
rays and vertebrae could be made. This postulated the capture of stages 
sufficiently developed to indicate certain adult characters useful for this means of 
diagnosis. Whilst the existing systematic literature gives on occasion the number 
of fin rays In the fins, the counts often appear to have been made on a Bingle 
specimen or one or two from the same locality and taken at the same time. 
Counts of the number of vertebrae are either missing or very unreliable. It was 
necessary, therefore, to re-examine a number of specimens of the Clupeids 
concerned in order to obtain more accurate information. The figures given in the 
table below Bhow the result of this investigation. These figures do not exclude a 
wider range of variation — examination of a large number of individuals of each 
species would be required in order to determine such range with absolute certainty. 
Indeed, there may be different races of the species in Australian waters. With this 
indication ol’ the need for caution it will be seen that the characters chosen were 
such as would put the recognition beyond the limits of experimental error. 




1 

Number of Vertobrat;. 


Do raid Fin. 

Anal Fin. 




Number of Kay«. 

Number of Ray*, j 


Counts Stated 



i 

Om Count*. 
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In the matter of the Herring, Barcngula castclnaui , the figures for the fin rays 
given by the original author of the species, Ogilby, are Dorsal 17-19, and Anal 
19-21, We have not obtained the highest of these figures in any specimen 
examined, but it Is noteworthy that the number is only 16 for a specimen from 
the Clarence River and 18 for a specimen from X^ake Illawarra. There is remark- 
able difficulty in obtaining specimens of this fish, although it must be abundant. 

The first character to be noted in the small larvae is that the number of 
vertebrae is 60. Actually the number in front of the anus varies during develop- 
ment-^ character noted In other parts of the world for certain Clupeids. It will 
also be noted (see Dakin and Colefax, 1964) that the dorsal fin gradually moves 
forward during development. 
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On the basis of vertebral counts one might, at the outset, eliminate all but 
the Maray. Actually, however, the vertebral numbers recorded for the Blue Sprat 
and the Sandy Sprat were regarded as close enough to make other Identification 
characters essential for a reliable diagnosis. 

Now, even in larvae of 18 ram., the number of fin rays in the anal fin is 
sufficient to cut out the Blue Sprat and the Maray. At any larger size the number 
of fin rays in the dorsal fin cuts out the Sandy Sprat and the Freshwater Herring. 
The fin rays alone might leave us unable to distinguish between an early stage 
of the Pilchard and one of the Herring, although, the latter larva not yet having 
been identified, it is impossible to define its characters. However, the number of 
fln rays and vertebrae, taken together, leave the result without doubt, for the 
number of vertebrae in the Herring is the lowest of all the Clupeids concerned. 

One reuson still to be mentioned for a careful re-examination of the data given 
above was the discovery of pilchard larvae off the entrance to Broken Bay, These 
were obtained much earlier in the year than those which were first recognized 
by us from the coast off Port Jackson, and they presented a slight difference in 
appearance due to the fact that a conspicuous swelling of the swim bladder was 
to be noted. It is now assumed that this difference was an effect of the methods 
of capture: the larvae had previously been taken in surface waters, but the 
Broken Bay liauj was pulled up rather suddenly in a net used for a bottom haul, 
albeit the depth fished could not. be great, at this locality owing to the shallowness— 
10 fathoms. 

Comparison of all our larvae set aside as possible pilchard now shows that 
there is no doubt of the identification. The fact that clupeid eggs formerly 
identified as pilchard were found in October as well as in the winter months begin- 
ning with May led us to a careful measurement of a considerable number of eggs. 
The range of diameters was exactly the same for the samples concerned. 

It is clear, therefore, that the spawning of the pilchard which takes place off 
the coast of New South Wales occurs over a long season. We can also add that 
the larvae occur between places as far apart as Port Stephens and Port Hacking, 
and, since eggs w r ere discovered in large numbers at the latter place, spawning 
must occur throughout this length of coast at least. A clear indication of the 
peak of the season, us of the detailed understanding of the length of time the 
fish may be captured at. any one place in quantity, will await the further investiga- 
tion of an ocean-going research vessel. 

Small pilchard larvae varying between 8 and 20 mm. in length have now been 
taken in the months of April, May, June, July, August, September, October and 
November. In our first paper on the eggs of the pilchard, we referred to catches 
made in June, July and August. Since then we have obtained large catches of 
eggs at the beginning of May (at Port Hacking), and some very large catches in 
October (off Broken Bay). Since, however, we have obtained larvae in April, 
it might be assumed that some spawning takes place in February. Possibly eggs 
may be taken in every month of the year. We have now taken eggs from March 
to October, with large catches in May, July and October. 

In a report of the Marine Station of Portobello, New Zealand, for the year 
ending March, 1936, it is stated that pilchards are found throughout the year, and 
it is assumed, from the fact that all sorts of sizes appear, that the breeding season 
is an extended one. There is, however, no mention of scientific evidence. Another 
reference gives November and December as the spawning season. 

It is interesting to make some comparison with the Californian pilchard 
whose habits are now comparatively well known. According to Dr. Frances 



ocetmHKjvcE ok tuk acrtkamak piixtiaro. 


214 


Clark, the maximum area of spawning of the Californian pilchard occupies a 
region 200 miles north and south and 100 miles in width, although a general 
spawning takes place over 1,600 miles of coast (measured north and south). The 
spawning season extends from February to August with peaks in April and May. 
But as this is the Northern Hemisphere, the months correspond, in Australia, to 
the period from August through the summer to February, with a peak in October 
and November. It is difficult for us to make accurate comparisons because, though 
we have taken a great haul of eggs as late as October, our work at sea has been 
least intense in summer owing to various difficulties associated with our oceano- 
graphical work. 

It would appear, However, that the spawning season of the Australian pilchard 
off the coast of New South Wales definitely extends over quite as long a period 
as that of the Californian pilchard. It has been noted above that spawning 
pilchards have been recorded at Portobeilo, New Zealand, in November and 
December. The latitude of this place is considerably south of Sydney. Another 
New Zealand reference (Report on Fisheries, N.Z., 1933) states that pilchard eggs 
Were taken during December anti January by tow-netting. It is interesting to note 
that whilst the European pilchard has been observed to spawn off the English 
Channel in the summer months of July and August, the same species spawns in 
the Mediterranean during the winter, in this case, however, the spawning season 
lusts practically the whole year, with a maximum from December to February — 
i.e., n maximum in the three winter months. 

Strictly speaking, the term "Sardine" should be confined to the young of the 
pilchard. In California it is used for the adult pilchard as well. Now one of the 
moat interesting discoveries bearing on the occurrence of pilchard eggs and 
larvae in New South Wales waters was the catching of a shoal of small sardines 
inside the estuary of the Hawkeshury— well up in the Pittwater to be exact, on 
3i-d October, 1936. The specimens (see Plate xi, fig. I) were obtained with a hand 
net by my Research Assistant, Miss I. Bennett. At 4 o’clock in the afternoon (low 
water 3.57 p.m.) a small shoal of these young ttsh, which must have contained 
millions, appeared along the beach. The visible area extended about 400 feet in 
the direction along the beach and 50 feet outwards. This was merely the area 
where they were breaking water.’ The water ranged from a foot in depth to 
about ten feet. The fish were crowded together so that a scoop with a bucket 
was like scooping out the contents of a fishing net. The length of the specimens 
obtained varied from 38 ram. to 56 mm. Since these individuals might be regarded 
as two-three months old, the observations indicate that considerable numbers of 
eggs were spawned off our coast in June-July, 1936, fitting in excellently with 
our captures or eggs and larvae in 1932, 1933 and 1934, This discovery also 
indicates how some of the early stages may enter into inshore estuarine waters. 
It is still unknown to what extent this migration is typical of the life-history of 
our fish and, although we have been specializing for several years on the planktonic 
and post-larval stages, it is significant that we have never observed such a shoal 
of small sardines in these inshore waters before. The difficulty of the non- 
systematist distinguishing between the small fish species which are abundant in 
the same localities renders observations by fishermen once again of very little 
count. The discovery was, In any case, a very valuable one in providing further 
support for the diagnosis of the pilchard larvae. 

It is noteworthy that in 1936 we sailed through shoals of pilchard at the 
entrance to Broken Bay in the month of May (four consecutive weeks). The flah 
were packed in shoals over an area of two or three square miles, often breaking 
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water and making the sea surface look as if struck by gusts of wind. Large 
numbers of gulls and terns were diving after the flsh. 

In 1937 nothing of this kind appeared at Broken Bay during the same period* 
although odd eggs and pilchard larvae were being taken. But large numbers of 
the eggs were captured at Port Hacking during these weeks, and the activity of 
the gulls was noted off Port Jackson at the same time. 

On the 18th of July (that is, about two months later) shoals of flsh appeared 
at: Broken Bay, and with them the gulls and terns performing the same feats 
of diving. Plankton catches were made and the results were striking; we had 
one of the largest hauls of pilchard eggs we had ever taken. The sequence of 
dates seems worthy of record. 

It is worth recording here that shoals of Maray were seen and flsh captured 
near the entrance of Sydney Harbour (off the Quarantine Station) in the month 
of August. These flsh had undeveloped reproductive organs. They averaged 16 
centimetres, say 6i inches, in length. It is rather surprising to find in McCulloch's 
"Fishes of New South Wales" (1934) a statement to the effect that the Maray is a 
southern flsh, not common in New South Wales waters. It would appear that 
this is decidedly not the case. 

Shoals of Sandy Sprat, 3J inches in length, were about the entrance to Port 
Jackson in June (1937). Specimens of these were captured by fishermen and 
sent in to market where they were sold*as Sardines! The reproductive organs 
were on their way to maturity. 

Finally, catches of Freshwater Herring were sent from Grafton on the 
Clarence lUver to the Sydney markets in July (1937) and sold as Herring, without 
any qualifying adjectives. These were absolutely mature, the gonads being 
completely ripe. There is little or no evidence to indicate that these fish deposit 
their eggs in ocean water, even in the estuary mouths, and it would appear very 
likely that the eggs of this Clupeid are demersal. 

The locality of capture was actually twenty-thirty miles up-river from Grafton. 
Analyses of the river water at Grafton at the time showed that the salinity was 
only 0*64/* ( at low water and 1-57", at high water as compared with 35# T for 
ocean water. 

Confirmation of the above in regard to the Freshwater Herring is also to In* 
obtained from the fact that McCulloch (1917) noted that specimens taken from 
fresh water in the Hastings River in March, 1916, had developed milt and roe. 
The length of these flsh was 8 inches; ours from Grafton ranged from 10 to 12 
inches in length (Plate xi, figs. 3, 4). 

StJMMABY. 

1. Further observations are set out concerning the diagnosis and identification 
of the larvae of the Australian Pilchard taken in New South Wales coastal waters. 

2. Evidence Is produced to show that the breeding season of the Pilchard 
extends through a very long period and that probably eggs are obtainable in every 
month of the year. 

3. A shoal of young sardines, length 88-56 mm. and probably only 2-3 months 
old, was investigated, occurring in October inside the estuary of the Hawkesbury 
Hiver. 

4. Shoals of Sandy Sprat occur close in to the coast, and enter the estuaries 
in June. The gonads in that month are approaching maturity. 

6. Shoals of Maray have entered Sydney Harbour in August-September. The 
flsh had undeveloped reproductive organs— probably spent. 
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6. The Freshwater Herring in the fully mature state has been taken at 
Grafton, Clarence River, in fresh water. The eggs are very likely demersal. 
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DESCRIPTION OF PLATE XI. 

Fig. I, --Part of catch of Sardines (young of pilchard, Rardinops neopiUhanlns 
(Steind. ) ), from 1 Ml t water. New South Wales, 

Fig. 2. — Pilchard larva 17 mm. In length (stained by Van Wljhe method), 

Figs. 3, A.- Mature Freshwater Herring (Potamalosa novae -hollandiae) from the 
Clarence River, Grafton, N.H.W, 3, Male; 4. Female. 
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NOTES ON THE BIOLOGY OF TABANUti FHOGGATTl , T. QENTIU8, ANI) 
T. NEOBA HA LI 8 (DIPTERA). 

By Maky E. Fvllkk, B.Sc., Council for Scientific and Industrial Research, 

Canberra, F.C.T. 

(Plate x; thirteen Text-figures,) 

[Head 2&th August. 19»7.] 


TaHA.MIH FKOGOATTl Kic. 

HystemaiiCH and Distribution. 

Ta bonus froggatti is a small, dark, hairy-eyed species, which was described 
by Kieardo (1915) from a female from Mr, Froggatt’s collection. My specimens 
agree closely with one from Mr. Froggatt’s series, and also with Miss Ricardo’s 
description. But, in addition to the markings described by Ricardo, all specimens 
of T. froggatti which I have seen possess a large, triangular, tomentose, grey spot 
each side of the median spot on the second abdominal segment. This occurs in 
both sexes, but is obscured in greasy or rubbed specimens. The male, of which I 
have not been able to find a published description, differs from the female chiefly 
in having the upper facets of the eyes enlarged, the eyes densely clothed with 
black hairs, with some gold intermingled on the lower half, and in the possession 
of very long black hairs on the first two antennal segments. The whitish 
pubescence of the female is replaced by gold in the male, and the small median 
spots on the abdominal segments are clothed with gold hairs. The eyes of the 
female are bronzy green, and of the male bright emerald-green when alive. In 
general the male has a darker appearance than the female, owing to the profusion 
of black hair on the thorax and abdomen, and is larger, although there is consider- 
able variation in the size of both sexes. The largest male wus 14 mm. long, and 
the smallest female 8 mm. 

The type and another specimen from Mr. Froggatt’s collection are from the 
south coast, of New South Wales. The only other distribution record known to 
me is Canberra. 

Note# on Life-History and Habits. 

The adults of Tabanutt froggatti are on the wing In Canberra during October 
and November, They are very numerous in the vicinity of Black Mt. (2,668 ft.) 
during these months. Both sexes may be taken feeding on small flowers among 
the pasture, and also on low-growing Leptosprrmum on the hill slopes. The 
females attack cattle and humans, but are not as quick and strong in flight as 
many other biting species. They hover over and alight on swampy ground, 
crawling over mud and grass, and do not appear to drink while flying but when 
standing on the edge of small pools. During the second week in October, 1936, 
the flies were extremely numerous, swarming on the grass and worrying cattle. 
They were only active on bright, calm days. 
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Females bred in captivity refused to bite, and only a small proportion of the 
captured flies kept in cages bit readily. One female fed to repletion on my arm 
on 20th Oct., took a smaller feed on 21st and 22nd, but would not feed again 
< Plate x, tig. 2). A number of captured flies of both sexes were put into a tteld 
cage with food and water, and a rat was provided for blood feeds, tinder these 
conditions the flies lived no longer than 8 or 9 days, and no egg masses were 
produced. Cameron notes that in British and North American Tabanids only 
fertilized females will bite, and in the case of Hatmatopota pluvialia it is excep- 
tional for the female to bite more than once before oviposition, which takes 
6 to 12 days after the feed. 

The larvae of T. froggatti were found In the soil on the slopes of Black Mt. 
(Plate x, fig. 1). They were most abundant in the banks of a permanent swamp 
caused by the outflow from a septic tank, but were ulso found adjacent to small 
transient swamps produced by the drainage from taps. They live below the soil 
from just under the grass to a depth of two incites, and somewhat deeper on the 
banks of drains. When about to pupate they may be right on the surface among 
grass and debris. The larvae were found at various stages of development, 
indicating that they are never aquatic, but live in more or less moist soil all 
their lives. The larvae of T. froggatti were much more abundant than 
T . twobaaaliti, which occurred with them, and have not been found elsewhere than 
Black Mt. They were always obtained by digging and turning the soil, and 
breaking the clods. None were found by sieving wet mud, or by netting in the 
water among weeds and algae. 

The larvae were present in the soil from 15th August to 10th October, 1935, 
and during September, 1936. As many as 20 may be dug out in half an hour 
near the permanent swamp. For the last week of collecting, practically all the 
larvae found were prepupal, and later digging yielded only pupae, which could be 
found until November. During May and June, 1936, a few large larvae were dug 
from the soil beneath sheep carcases which had been lying since March on a 
higher, dry slope of the mountain. This part receives no drainage, and in 
summer Is very dry, although the soil under the carcases where the larvae were 
found was naturally somewhat moist. 

The soil In which the larvae occurred harboured also numerous earthworms, 
a few Calliphorid larvae, and some larvae of the Tlpulid, iHchnotoma species. 
T. froggatti attacked earthworms and soon destroyed those supplied as food. 
When kept in one container they readily bite and feed on each other, and when 
bandied struggle vigorously, thrusting out the mandible and maxilla on one, or 
occasionally both, side* with a distinct clicking sound. 

The length of the larval life is not known, but the evidence available indicates 
that the life cycle occupies one year. The larvae seem to reach full growth in 
summer and autumn, remain in a dormant state through winter, then feed again 
in spring before pupating. 


The Larva (Plate x, figs. 5, 6). 

The smallest larva was 11 mm. and the largest 22 mm. in length, with every 
gradation between. They were measured after being killed, being slightly longer 
when alive and fully extended, The following description is taken from a Uve 
larva: The skin is shining, and strongly, evenly and coarsely striated. It is 
sufficiently transparent for the internal organs to be visible. There is no pigment 
In the skin, which is uniformly cream to pale yellowish, often with a greenish 
tinge. The spiracle is orange, and the mouth parts brownish in colour. The 
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complete head is visible through the skin of the thorax, and Graber's organ is 
readily distinguishable beneath the dorsal surface of the eighth abdominal segment. 
Certain rugose portions of the skin appear to be pale brown on freshly collected 
larvae, but this is due to the particles of soil adhering to them. The dorsal vessel 
contains a bright green granular material, which gives the appearance of a green 
median stripe. The stomach contents are the reddish colour of earthworms. 

The larva is narrow and elongated, tapering both ends, but more noticeably 
at the anterior end. The thoracic segments have a band of finely rugose skin 
round the anterior border, that on the first segment being widest (Text-fig. 1). In 
each segment the dorsum is marked off by a pair of narrow projections of rugose 
skin running back from the anterior band, and the lateral areas are marked off 
from the ventral in a similar manner. The first segment has a central projection 
on the ventral area, whilst the second and third have a pair of ventral projections. 
The abdominal segments have not a complete anterior ring of rugose skin as have 
the thoracic segments, but there is a slightly raised transverse ridge, both dorsaily 
and ventrally, just behind the anterior margin In the first seven abdominal 
segments. This ridge is covered with rugose skin, and on the ventral surface 
bears a pair of blunt prominences. In some lat vue each of these is divided into 
two by a slight depression. Laterally there is a strong, blunt, rugose papilla, the 
pair on the first and seventh abdominal segments being less prominent than the 
others. The abdominal segments are divided Into dorsal, lateral and ventral areas 
by fine lines of dots situated in slight furrows. These are spots where muscles 
are attached to the skin. The eighth abdominal segment is short and broad, 



Text-figs, t-5 , — Tuintnun frogggtii. 

1. Anterior end of larva (stained), x 20. — 2. Posterior end, x 20. — 3. Posterior 
spiracle, > 200.— 4, Graber’s organ, > 200. -5. Antenna, x 140. 



220 


fUOUJUY OF TABANUH HFKCJKtt, 


being a little lesB than half as long as the others (Text-fig. 2). The skin la more 
coarsely striated than the rest of the body. The large anus, situated ventrally, 
has prominent swollen lips, and is surrounded by a fleshy ridge of rugose skin. 
The segment slopes backwards from the anus to the small postero-dorsal 
prominence which bears the spiracle, and which represents the siphon of aquatic 
Tabanid larvae. The spiracular prominence is surrounded by a circle of rugose 
skin. A pair of small pilose patches occurs dorsally, with another pair laterally. 
In some larvae there is another very small patch anterior to and between the 
dorsal and lateral patches. The reslxif the segment is evenly striated. 

On the ventral surface of each thoracic segment and about the centre, a pair 
of small hairs ariBe, one each side of the mid-line. There are also a few minute 
hairs on the dorsal and lateral areas of the thoracic segments. The abdominal 
segments, with the exception of the last, bear a transverse series of six hairs 
ventrally, in the anterior half, and there is a similar series of weaker hairs 
dorsal ly, and four on the lateral areas. 

The Hpiravten. (Text-fig. 3.) 

The tracheal trunks converge towards the spiracular prominence in the eighth 
abdominal segment. When they enter the prominence each ends in a large, 
laterally compressed felt-chamber, these being closely coherent. Through a vertical 
slit in the skin of the prominence the stigmata emerge as a pair of curved ridges 
crossed by a series of chitinous bars, giving them a “scalloped” appearance. The 
edges of the slit are marked by a row of tiny finger-like protuberances. These, 
with the stigmata and the felt-chambers, are coloured orange. The slit may be 
closed against the stigmata or expanded outwards, allowing an air passage down 
each side, called the “Vorraum des Stigmas” by Stammer (1924). The spiracular 
prominence bears small setae in groups of three. A pair of these occur at the 
upper and lower corners, and a smaller one just below the middle, each side of 
the spiracle. 

The anterior spiracles are only visible with the naked eye when the larva 
is about to pupate, and the head is permanently withdrawn. They are a pair of 
slender lateral tubes projecting straight out from the first thoracic segment near 
its posterior margin. The surface shows a curved stigma with a scalloped appear- 
ance as in the posterior spiracle. The felt-chamber runs the length of the external 
tube. 

The skin of the larva is of three layers: the outer thick striated skin, a 
median smooth glassy layer and a thin elastic inner layer. Special muscles 
attached to the skin cause a pattern of small dots on the surface in the slight 
furrows separating the various regions of the segments. The other muscles 
are attached beneath the rugose parts of the skin. The rugose skin is formed by 
the pinching up of the surface into wavy ridges, each ridge being finely papillate, 
with some approaching more to setose, the small projections varying from blunt 
to sharp pointed. All are directed backwards. The form of this skin is the same 
in every part where it occurs, but in places it is more finely ridged and papillate 
than in others. 

Omhvr*s organ. (Text-flg. 4.) 

This is visible under the skin of the dorsal surface of the eighth abdominal 
segment, just anterior to the spiracular prominence, and opens to the surface 
through a tiny funnel-shaped depression at the junction of the eighth segment 
and the prominence. The surface of the body is curved here and the opening 
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is only visible from the posterior view. The organ consists of a small terminal 
chamber divided into two by a longitudinal vertical wall, each division containing 
a round black body attached to the top end by a stalk. Behind the terminal 
section is an empty pear-shaped chamber from which a long narrow tube runs 
to the opening, and contains two detached black bodies near the posterior end. 
All the black bodies are the same sisse. In all the Tabanid larvae examined 
Graber's organ was the same, probably the normal condition for the last lnstar. 

The head. 

The head when withdrawn reaches the posterior edge of the second thoracic 
segment, and when the segments are also contracted and telescoped it reaches the 
first abdominal segment. When fully extended it just projects into the second 
thoracic segment. There is an extension of the finely rugose skin of the fore* 
border of the first thoracic segment, which forms a thin membrane over the head 
'to the base of the mouth parts. When the head is withdrawn, this membrane 
forms a long invaginatcd tube with the mouth parts at the bottom. 

The epicranium consists of smooth chitin, heavily pigmented in the posterior 
two-thirds, especially towards the sides, and with the dark brown marking 
produced back into two fine points posteriorly where the plate fuses with the 
ends of the tentorial rods. Anteriorly the epicranium curves round the sides to 
form the lateralia, and medianly it is produced into the rostrum. There is a 
black eye-spot on either side beneath the surface of the lateralia and on a level 
with the gular plate. 

The hollow tentorial rods run the length of the head from the base of the 
mouth parts. They converge and take an upward curve near the anterior end 
just above the eye spots, and in this region are connected with the epicranium 
by a curved chitinous bar. Just behind the mouth parts the rods fork, the outer 
and shorter branch, which is strongly chitinized at the end, articulating with the 
base of the maxilla, and the inner and longer projects into the back of the closed 
buccal cavity. At the posterior end they expand into a thin wing-like portion 
which joins the end of the epicranium. 

The chitinous pharynx runs from the labium beneath the tentorial rods in 
the centre of the head ventral ly, for half the length of the head and then between 
I he rods to the end* where it expands slightly. The floor is most heavily chitinized, 
appearing as a bar from the side. In cross-section the pharynx is V-shaped. The 
salivary pump is situated ventrally near the middle of the head. It is large, oval 
with a concave, strongly chitinized, upper surface and a thinner convex lower 
surface. A wide duct connects with the labium at the anterior end, and from the 
posterior end a duct leads to the glands. There are valve structures where these 
ducts join the pump. 

The antenna (Text-fig. 5) arises from the end of an elongated plate of the 
lateralia. This plate projects from the surface and has well-defined limits, giving 
it the appearance of a basal segment of the antenna. The first antennal segment 
is elongate and cylindrical, with the apical segment very fine, pointed and bifid. 
The clump of spines which appears as a brown spot behind the base of the 
antenna is close to the inner side, of the antenna. 

Mouth parts . 

With the exception of the mandibles the mouth parts are of transparent, 
nearly colourless chitin. The moBt anterior point of the head is the up-turned 
tip of the labrum, which projects out between the mandibles. The labium, in 
touch with the lower surface of the labrum, does not extend so far forward. The 
mandibles lie close to the median labrum and labium, and outside and a little 
z 
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below these are the maxillae, their palps extending in front of, below and slightly 
inside the antennae. Dorsally, between the base of the mandibles and the 
antennae, are the two bunches of “piercing spines". 

The labrum (Text-fig, 6) is laterally compressed, with the upper edge most 
strongly chitinised and consisting of a down-curved narrow trough continuing 
from the rostrum. The anterior extremity is a small up-turned tip. On the 
ventral surface there Is a small invagination where an upgrowth from the labium- 
pharynx projects. Just in front of this there is a region covered with hairs and 
small furrows. On the edges of the upper curved surface there are four pairs of 
sensory hairs arising from tiny pits. 

The labium (Text-fig. <M is a delicate dovso-vent. rally flattened plate ending 
anteriorly in two pointed glossae, and bearing on the ventral surface near the 



Text-flga. 6 -#. — Tixbanm froggatti and T. gentilia, 
i*. Uabrum and Ittblutii, x 100 j tp. labial palp ; jj/i , pharynx j s<i. salivary duct; tr, 
tentorial rod. 7. Mandible and maxilla, x tie; o, mandibular or 11 Ice ; mp, maxillary 
lvtlii. — f*. Posterior end of male pupa, x GO ; dr, dorsolateral comb.— 9. Mandible or 
T. flciitilla, x 140; h , hair above ortflee. 



BY MARY K. KtnXHR. 


223 


posterior extremity a pair of slender forwardly-projecting palps. The palp is 
one*8egmented with a group of sensillae at the apex. The labium bears a few 
fine hairs on an upgrowth of the dorsal surface near the glossae. A large duct 
from the salivary pump runs into the labium and opens between the glossae on 
the dorsal surface. The upper surface of the labium is fused with the anterior 
end of the pharynx, there being a peg-like projection just behind the glossae 
attached to the lower surface of the lab rum. 

The mandible (Text-fig. 7) Is composed of heavy black chi tin, is slightly 
curved and has a blunt apex, behind which the longitudinal canal opens on the 
dorsal surface. It is strongly toothed along the lower concave surface. The 
maxilla (Text-fig. 7) is triangular In shape, of thin chi tin, with the short rounded 
tip extending a little in front of the mandible. The anterior edge below the tip 
is fringed and haired. A large pall) arises from the lower anterior edge. It has 
a short wide basal segment with an upgrowth bearing a hair on the outer side, a 
median elongated segment, and a short blunt apical segment. There are two thick 
cbltinous sclerites at the base of the maxilla connected with the tentorium. A 
short curved bar, running from the outer surface at the back of the maxilla, also 
connects them with the bunch of spines, which are stiff, light, brown, and simple 
or biild. 


The Pupa . (Plate x, fig. 3.) 

The pupa is slightly curved throughout its length, the dorsal surface being 
convex. It is 14 to 16 mm, in length. When newly formed the colour is bright 
bluish-green, which changes with development to dull whitish-green on the 
abdomen and dark brown on the thorax and head. A few days prior to emergence 
the whole pupa becomes black. It ia slender, the greatest width being 
approximately 4 nun. The shell left, after emergence of the fly is of delicate, semi- 
transparent chitin. 

The chitin of the head and thorax is wrinkled all over. On top of the. head 
is a paii of prominences, each bearing a double bristle. On the back of the head 
there is another pair. Below the antennae on the ventral surface are two pairs 
of bristles, the upper pair being the further from the centre. Near the base of 
the leg-sheaths each side is a prominence bearing a double bristle, and laterally 
there is a bristle at the base of each wing-sheath. 

The prominent ear-shaped mounds of the thoracic spiracles are dorso-lateral 
and just behind the eyes. The slit 1b in the form of a wide C. On the dorsum 
of the thorax are two pairs of large bristles. The narrow metathorax bears three 
pairs of bristles laterally. The tips of the wing-sheaths reach to the second 
abdominal segment. Each of the abdominal segments except the last is divided 
Into dorsal, lateral and ventral areas by longitudinal furrows. The lateral region 
appears as a narrow ridge running the length of the abdomen. Near the centre 
of each segment on this lateral ridge is a spiracle in the form of a small backward- 
pointing projection, with a curved scroll-shaped slit, the opening of the scroll 
being anterior. Each segment except the last bears a girdle of spines on the 
posterior half. The first segment has only two pairs of spines dorsally and three 
laterally, in place of the complete circle of spines. Between the setose girdle and 
the posterior border of the segment the chitin is finely rugose, and there Is a 
similar rugose band at the anterior border. The rest of the segment ia much 
more coarsely wrinkled, The spines are long, stiff and straw-coloured, somewhat 
variable in length, with a series of very short spines in front of them. 
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The laat abdominal segment bears the typical aster (Text-flg, 8) of six large 
pointed projections. The two lower and side arms are approximately the same 
size, with the upper pair slightly smaller. In the male the dorso-lateral combs 
have three bristles, two large and one small. These vary to some extent. There 
is u large anal tubercle with a continuous row of spines beneath. In the female 
pupa the arms of the aster are smaller and not so spreading, the bristles of the 
dorso-lateral combs are equal in size, the anal tubercle is small, and there is u 
median gap in the row of bristles beneath. 

Tabaxuh cikntii.is Erich. 

Systematic# and Dutribution. 

Tabanua g nntitis is very similar to T. froyyatti, and doubtless often confused 
with it. The differences in the two species have been pointed out by Ricardo 
(1915). It appears to have a wider distribution than T. froggatti, being recorded 
from Barrington Tops, Klandra, Kosciusko and Countegany, N.S.W.; Mts. Tidbin- 
billa and TInderry, F.C.T, ; and Tasmania. Taylor (1918) also records It from 
King George Sound, W.A. 

Notv a on tAfc-Hi story and Habits. 

T. gvntilU has only been observed on the wing at Countegany (4,000 ft. 
approx.). It was abundant at the end of January, flying low over grass and 
swamps in a similar manner to T. frogyatti. although it gave the impression of 
being a lighter-coloured fly. It was active only in bright sunlight, and attacked 
cattle and humans, being rather more persistent and stronger in flight than 
T . froyyatti. This species was also collected feeding on Lvptoapemunn and Epacris 
flowers in the swamps. 

The larvae were only collected once, during October, 1936, near the summit 
of Mt. TInderry (5,307 ft.). They occurred in dry soil, above and to the side of a 
swamp. The soil contained no earthworms, but numerous Bibionid larvae were 
present. They were very dose to the surface under short grass, in the driest 
parts. Their remarkable abundance may be judged by the fact that an area 
approximately 15 by 4 feet yielded 3fi larvae In an hour's digging. 

Thv Larva. 

The larva is very similar to that of T. froggatti, being distinguishable chiefly 
by the chalk-white colour, all the T. froyyatti larvae seen being cream or yellowish. 
It differs also in being slightly more robust, in having more opaque skin, which is 
rather more coarsely striated, and In the rugose girdles and patches being more 
distinct and obvious. The details of the rugose marks and patches are the same 
as in T. froggatti. A close examination of the head and mouth parts revealed no 
essential differences from T. frogyatti, with the exception of a small structure on 
the mandible (Text-fig. 9). This was noticed in T. pen f ills only, and consists 
of a delicate setose-like projection arising from the posterior margin of the 
aperture on the dorsum of the mandible. It projects forwards across the pore, 
and has a series of fine hairs on the underside. It is frequently depressed, lying 
flush with the surface or pressed into the aperture. Although this structure has 
not been described in any other Tabanid mandible it is possibly present, being 
extremely difficult to detect when depressed into the pore. It could not be discerned 
with certainty in T. froggatti or T. neobasalis, 

77te Pupa . 

This is essentially the same as in T. froggatti. The spines encircling the 
segments are slightly longer. The aster is the same in shape and structure, but 
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the dorHO-lateral combs are larger, with the three spines approximately the same 
length, and longer than In T. froggatti. The distinguishing feature, however, Is 
the presence of lateral combs, which are entirely lacking in T. froggatti. They 
are small rounded swellings, with ten to twelve short bristles. 

Tabantts nkobasai.is Tayl. 

N ytttem a t i c.v and THs t ri button. 

T. nrobasaUs, which was redeseribed from the type female and another 
specimen from Turn worth by Ricardo (1915), was originally given the name 
ha satis by Walker. Taylor (1918) pointed out that Macquart had previously used 
basalts, and changed the name to neoba salts. Ferguson and Henry (1920) note 
that T. inobasalis is not always easy to distinguish from T. circumdatas in the 
held, but is usually rare. 

My bred specimens agree with Ricardo’s description. The male, which has 
not been described, differs from the female in having densely pubescent eyes, 
with the facets of the upper two-thirds enlarged. The hairs on the lower third 
are shorter and blacker, whilst those on the upper part are longer and browner, 
The whole body is more densely haired, especially on the thorax which, in addition 
to the appressed gold hairs of the female, has a thick covering of long yellow and 
black hairs. The median pule murks overlying the black stripe of the dorsum of 
the abdomen are not usually so noticeable In the male as in the female. The 
eyes of both sexes are always dull biown. The length varied from 11 to 14 mm. 

The species has been recorded from Canberra, Rrindabellu, Tidbinbilla, Wee 
Jasper, Yammgobilly, Alpine Creek, Tamworth, Wolseley and Kendall. 

Notes on lAfe-Histon/ and Habits. 

T a ban us neo basalts is not so abundant, in Canberra as T. froggatti , only 
occasional individuals having been observed and collected in the field. They 
occur in December and January. Females attack cattle, and are more elusive 
and swift in flight than T. froggatti. One fly was observed attempting to bite a 
sheep carcase. 

The larvae were found in company with those of 7\ froggattl from 14th August 
to 18th November, 1935, being present after T. froggattl had all pupated. They 
were more numerous in September, 1936, as many as six being dug up in half 
an hour. They were also found on the edges of swamps at Mt. Tidbinbilla 
(5.124 ft.), Mt. Coree (4,663 ft.), and Mt. Tinderry (5,307 ft.). Uke T. froggatti, 
they were found only in soil and never in mud. The feeding habits were not 
observed, but the larvae were always associated with earthworms. 

Of several pupae collected in the field one produced a small parasite, which 
was later identified as a species of Kpilomicrns. 

The Larva. (Plate x, figs. 7, 8.) 

The larva is thicker and more robust in appearance than that of T. froggatti. 
The length of those examined varied from 14 to 23 mm., and the greatest width 
was 5 mm. The colour is deep cream to pale yellow, the skin is transparent and 
strongly and evenly striated all over except in certain hirsute areas. The strlatlons 
are coarser than in T. froggatti , but the dark brown marks on the dorsal surface 
readily distinguish it from T. froggatti , There is no pigmentation as in 8captia 
larvae, the colour of the marks being due entirely to the close massing of fine 
hairs, which vary from straw colour to a deep brown according to their position. 
The thoracic segments (Text-fig. 10) each have a wide, light brown hirsute band 
at the fore border, that on the first segment being much narrower than In 
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T, ftoggatti . In all the abdominal segments there is a posterior band of hairs as 
well. The marks on the thorax correspond to the pale lines in T . froggatti, which 
in that species are only clearly visible when stained. In T . neobamlis they are 
dark brown, the dorBo-iateral pair being especially well developed. 



10. Anterior end of larva, x 20.— 11. Vuatvrtor end, .< 20,— 12. Antenna, x 140.— 

13. Posterior end of male pupa, x (SO ; dc. dornn-lateraJ comb; be. lateral tomb. 

On the abdominal segments there is a mid-dorsal dark brown spot on the 
anterior hirsute band, extending the width of the band and projecting on to the 
striated surface posteriorly, and the hind border of the previous segment 
anteriorly. Corresponding to the dorso-lateral lines in T, froggatti there are dark 
brown triangular marks projecting back from the hirsute band and forwards 
from the posterior border of each segment, their points approaching and in some 
old larvae and prepupae joining to form a longitudinal stripe. In most larvae 
they form a stripe on the seventh segment. The eighth abdominal segment 
(Text-fig. 11) has a pair of large dorsal patches corresponding in position to the 
dorso-lateral marks on the other segments, and a smaller central patch near the 
fore-border. In old larvae the dorsal patches extend to join the wide dark ring 
of hirsute skin surrounding the spiracular prominence, in all larvae a lateral 
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band connects this ring to the skin around the anus, which is hirsute, but lighter 
in colour than the dorsal patches. The anus and surrounding ridge is much 
larger and move prominent than in T . froggatti. 

The spimcuhir prominence is striated, the striae curving and twisting in many 
directions. The hairs have the same arrangement as in 7\ froggatti, and are also 
in groups of three. The spiracles and felt-chambers are dark brown. 

The rows of dots representing muscle attachments on the skin occur in the 
same position as in T, froggatti, and are associated with the dark brown marks. 
The actual spots are much larger. The rows of delicate hairs on the thorax and 
abdomen are similar to those in T. froggatti. timber's organ is the same as ffl 
T. froggatti , and is visible from the dorsal surface, except in old larvae with 
extensive marks, lying between the posterior ends of the dorsal marks and in 
front of the ring round the spiracular prominence. 

77k* head. 

In general, the features of the head, tentorium and mouth parts are the Hume 
ns In T. froggatti . There are, however, some slight differences in detail. The 
head and mouth parts are rather more strongly chitinized and are larger and 
stronger. The eye-spots are darker and more conspicuous. The salivary pump 
is larger and more elongated. The mandibles are longer, narrower and darker. 
The "piercing spines" form a larger and more noticeable spot, and they are 
individually longer and denser. Whereas these spines are simple or bifid in 
T. froggatti, in T. ncobamlix they are bifid, trifid, and a few have four points, the 
main fork being long and the others smaller and spread out fan-wise. The 
wing-like posterior end of the tentorial rod has a thin strip of the chit in on Its 
dorsal surface darkened, making a distinct mark. The labium has a more 
pronounced dorsal projection associated with the end of the pharynx, and the 
glossae are narrower and more pointed. The up-turned tip of the labrum is 
slightly different in shape, the dorsal trough is deeper, and the hairs longer. 
The under surface is much more hairy, there being a long fringe projecting from 
each side of the small pad in front of the junction with the pharynx, and a row 
of hairs along the sides where it. roofs the buccal cavity. The antenna (Text-fig. 12) 
is similar to 7'. froggatti* but the first segmeut is slightly longer and narrower, 
and the bifid apex longer and stronger. 

The Pupa, (Plate x, fig. 4.) 

The pupa has the same shape as in T. froggatti , and is 16 to 17 nun. long 
and 5 mm. at its greatest width. It is darker in colour, has greenish tinges on 
the abdomen and dark brown to black shadings on the head and thorax. The 
ciiltin is thicker and firmer, and is shining and glossy, that on the thorax being 
smoother than in T. froggatti . The spines on the head and thorax are the same, 
but the anterior ring of smaller spines in front of the girdle of larger ones on the 
abdominal segments is better developed and more conspicuous, and the larger 
spines are longer and denser. 

The chief differences are in the shape and size of the thoracic spiracles, 
which are larger and flatter than in T. froggatti , and of smoother, shining chi tin, 
and in the details of the aster (Text-fig. 13). The slits of the abdominal spiracles are 
In the form of a wide C, rather than scroll-shaped as in T. froggatti . The dorso- 
lateral combs bear six bristles, and luteral combs also bearing six bristles are 
present In addition. 
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DlBCURKlUN. 

The Tub an us larvae described above differ in three major characteristics from 
European and American species. 

1. All other species described have the thoracic segments unstriated on the 
dorsum. Stammer (1924 ) uses this character in a key to genera. Under Tabanus 
he says, "the dorsal face of the thorax less striated than the rest of the body or 
completely free from longitudinal st Hattons”. Under Bexatuma he says, "thorax 
striated like the rest of the body", which latter description agrees with my larvae. 
Marchand (1920) states that the thorax is striated above in Vhrgsops and smooth 
or nearly so in Tahan us. in Mr general description of Tabanid larvae, Stone 
(1930) says that the striae of the skin are lacking in the dorsum of the thorax 
in Tabanus, and uses this character in a key to genera. Hill (1921), who described 
Queensland Tabanid larvae more like the European forms than mine, does not 
mention whether any of the species had the dorsum of the thorax smooth or 
striated. All his larvae were aquatic. 

2. Another peculiar feature of the larvae of T. froggatli, T, pent ilia and 
T . nvobatutUs is the truncated posterior end. All other Tabanus larvae described 
are pointed posteriorly, most having long siphons. Neave (1915) states that the 
abruptly truncated siphon is iiecullar to the genus Barniatopota, whilst, in Tabanus 
the end of the anal segment forming the base of the siphon is long and tapered. 
The Australian Tabanus larvae figured by Hill and by Johnston and Bancroft. 
(1920) have long siphons. 

3. The larvae are definitely terrestrial, specimens of 7\ froggatti and 
T. yeti Mix even having been taken in quite dry soil, whereas most other known 
Tabanus larvae are aquatic, or at least sembaquaUc. It is possible that the first 
two peculiar features of the larvae are expressions of their unusual environment. 

The Australian species of Tabanus fall into two main groups — the bare-eyed 
group which forms part of the Indo-Malayan element, appears to be related to the 
old world species, and to which the larvae described by Hill and by Johnston and 
Bancroft belong, and the hairy-eyed group constituting the sub-genus Thvriophrtes, 
which has a more southern distribution and would appear to belong to the 
Antarctic element of the fauna. It: is difficult to find reliable adult characters to 
justify the separation of the two groups, the hairs on the eyes being exceedingly 
minute and sparse in certain species. The species described in this paper are 
typical Therioplrvtes* and the larval characters discovered support the separation 
of the hairy-eyed group, at least sub-gene ideal ly. 

A ckn owivdgt meats. 

The author is indebted to Dr. 1. M. Mackerras for information on the 
Tabanldao, and for assistance in the preparation of the paper, and to Mr. W. J. 
James for the photographs. 
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DESdlllFTION OF PLATE X. 

Fig. 1. --Slope of Black Ml., Canberra, where the larvae of Tabanus froggatti and 
T. acobasallfn occur. 

Fig, 2. — Female T. froggatti in the act of biting. >. 4 (approx,). 

Fig. 3. — Pupal shell of T. froggatti . x 4 (approx.). 

Fig. 4. — Pupal shell of 7\ arofmsalis. x 4. 

Fig. 5. — Larva of T. froggattL \ 4 (approx.). 

Fig. fi. — Larva of T. froggatti (stained) showing rugose bands. 

Figs. 7, 8. — Larva of 7\ mobattuliit. :< i (approx.). 



THE GliOWTH OF SOIL ON SLOPES.* 

By J. Macdonald Holmks, Ph.D., Professor of Geography, University of Sydney. 

(Plate xiii; three Text-figures.) 

CRead 28th July, 1987.1 

Progress in soil science has been rapid and revolutionary. Changes have taken 
place, not only in soil description, but in the sources from which the knowledge 
has been forthcoming. Formerly advances were made through geomorphology, 
but now they are greatest in the realms of chemistry and biology. 

Soils have been divided into mature and immature soils, and for the most 
part soil science has confined itself to mature soils. This paper deals with the less 
mature soils which are characteristic of very large areas in eastern Australia. 

Soil and Slope. 

In any topographic unit, and irrespective of rock homogeneity, such, for 
example, as a major drainage area, there occurs a series of soils which bear some 
relation to each other; such a group we have called a soil assemblage. In any 
section of that unit, for example, a valley side, there is a sequence of soils down 
the slope; such a sequence we have called a soil succession . Such succession is 
characteristic of all “slopes country” and is developed step by step clearly In 
certain topographic situations. Theoretically the change down the slope, i.e., the 
outline, is the profile of the land surface in all geographical literature, and that 
is the English use of the word, though ‘profile’ is used for an outline of a transverse 
section of an earthwork showing the thickness at various heights. In soil science, 
‘soil profile* haB been used for what is really ‘soil cross-section*, i.e., change with 
depth. ^ Milne ( Nature , Vol. 138, No. 3491) comments on this and has used the 
word “catena** for soil changes down the slope. 

Several diagrams have been prepared to represent such a generalised soil 
succession for the majority of the inland slopes country of eastern Australia, and 
more particularly the New England, Tamworth, Mudgee, and Bathurst districts 
of New 8outb Wales. The overall distance apart of these districts is 260 miles, 
which makes a region large enough to test the universality of the processes 
mentioned. 

The slope and site factors of these soil groups (Text-fig. 1) are fundamental; 
one might call it topographic inertia in soil formation. 

Group 1 are hilltop soils of increasing maturity.— They are always atony and 
shallow, and rock outcrops frequently. Bore materials show a lessened amount 
of stony material at first, but an increasing frequency towards the parent rock. 
At shallow depth there is a deepening of colour and apparent increase in clay, 
but always with grittiness. The deeper layers, after about twb or three feet, show 
surprising'^ fresh rock-fragments. The colours of the hilltop soils vary consider- 

* Field work in the Tamworth district associated with this paper was made possible 

by a grant made to the University of Sydney by the Carnegie Corporation of New York. 
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ably in apparent relation to the immediate parent rock. Shales give grey colours, 
slates red and brown to almost purple colours, and basalts generally chocolate to 
black. Since these soils are on hilltops or in exposed positions, colour-spread is 
common, especially if the area has been ploughed over. Profile characteristics are 
only slightly developed. 



Text-fig, 1. — Hail succesnlon with elope (middle horizontal distance greatly 
shortened). S. Immature, stony soil; 2. Red loams; 3. River silts; 4. BlaeK, heavy flay; 
5. Light grey clay loam. * 

Text-fig. 2. — Junction of 2 and 3 (dotted line suggest* Interdicting). 



Text-fig. 3,- — (right) Section represented by Profile 1. Note sharp Junction 
between O.p. and X horizon h ; (left) Continuation tip hill from photograph on 
right. Top, A2 horizon, than B horizon, C.p. (white), X (columnar), Y (undercut). 

Group 2, in which middle xlopcx initiate uygreyation and differentiation . — 
Over much of the Western Slopes of New South Wales and especially on the hills 
around Tamworth, the characteristic soils are deep, red loams. They form, for 
the most part, the great wheat-belt soils and some of the best pasture land. These 
reddish soils vary from chocolate colour, through red to brown and even to light 
brown. They are often very stony, Invariably containing high silty zones, and can 
frequently be called ‘sandy loams 1 . These “red loams" vary in depth on the upper 
middle elopes from three to ten feet, and on the lower slopes to greater depths. 
They form most frequently the convex surface, and often join the neighbouring 
plain or flood plain In a slight break of slope. Since these slopes are of continuous 
grade, and because the geological grain is often across country and the dip of 
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the rocks Is frequently at a high angle to the topographic surface, there is consider- 
able variety of colour tone in soils, but not related to the immediate underlying 
rock type because of past denudation history. In general the darker colours are 
on the lower aspects of the slope, except where recent rainwash, accelerated by 
ploughing, has been active and exposed the deeper red-brown horizons, or where 
the line of a little runnel has accumulated the rainwash of residual light-grey 
soils. The profiles of these loam soils are complex, colour deepening with depth, 
and also clay content. At the position of what might be expected to be C horizon, 
there is increasing stoniness, but on boring deeper this is followed by a fresh 
increase in clay content, which occurs in different physical condition from the 
first clay zone. The change In the structural appearance is noteworthy: Profile 1 
from Woolomln Parish, I^ortion 66 (five miles west of Tamworth), can be considered 
as typical: 

Profile /.* 

0"~~ 10" A horizons. — Light brown sandy loam. 

10"- 55" B horizons. — Reddish, then yellowish-brown sandy loam, increase in 
clay and iron content, gritty, a few gravel zones. 

55"- 67" C.p. horizons.- Sandy and pebbly, hardened, whitened, very abrupt lower 
boundary. 53% coarse sand, 24% fine sand. 

67"- 75" X horizons. — Grey-yellow columnar sandy clay, very distinctive zone. 

16% coarse sand. 22% fine sand, clay content higher than above. 
75" 87" Y horizons. — Similar to X, less columnar, gravel increasing. 

N7"~107" Z horizons. — Continuation of gravel and clay zone, much compacted, 
lighter In colour, and a basal zone of fresh slate pebbles, probably 
underlain by disintegrated shale. 

The topmost layer is hardened (other than the immediate ploughed surface, 
which is loose) and stands out like a kerbstone. The B horizons are looser at 
first, then more compact, while C.p. horizon is loose again. The chief contrast 
is in the X horizon where the structure is distinctly columnar with sometimes 
spaces between the columns, especially in a gully face. The Y horizon is compacted 
and not columnar, while the Z horizon is often very compact and impregnated 
usually with lime. 

This repetition in the profile is widespread and has not been described before.t 

The ordinary terms for description of depth profile therefore are inadequate 
because of this “profile repetition", and we use C.p. for pseudo-C because it is best 
described as a false C. Further, there is probably something omitted between the 
C.p. horizon and the X horizon— a likelihood of contemporaneous erosion. 

Topographically these middle-slope soils lie as if filling in wide undulations. 
Frequently the generalized surface is so smooth when ploughed that all evidence 
of the streams which supposedly brought the material is obliterated. The total 
situation suggests a wide filling in by sheet wash and under climatic conditions 
more intensive than at present obtain. 

At one time the whole of these slopes were covered with trees, possibly some 
grassland, and since clearing, perfectly fresh gullies made by new assembly of 
rain-water and by torrential rain wash have been formed, in some cases cutting 

♦The standard notation for A and B horizon differentiation has been used in these 
profiles, though probably a different notation could be devised for still less mature soils. 

t Leeper, Nichols and Wadham, Proc, Hoy, Hoc. Viet., Vol. xlix (N.S.), Pt. 1, p, it 8, 
"The percentage of coarse sand passes from n maximum of 26 at the surface to a 
minimum of 14 at 2 ft, and rises again to a second maximum of 28 at 3 ft,, below 
which it fallb again." 
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to a depth of five or six feet, and having a well-formed contributory Bti'eam 
pattern, all having vertical wall Bides. These types of gullies can be considered 
as giving a good cross-section of the soil. At other places somewhat similar 
gullies, but of an earlier phase, have been filled in and recut to rock level. These 
later types of gullies can be used to give an indication of the nature of the 
denudation repetition of the area. 

The kind of accumulation that has gone on in these middle slopes and the 
stratification of the deposits is not found to be happening anywhere in the district 
at the present time. Further, any easy explanation of delta fan formation Is 
inadequate, as the scale of flattening from the width across the slopes in propor- 
tion to the length down the slopes does not warrant such a conclusion. Again, the 
present lie, convexity, and middle-slope position, and their occupation as wheat 
and pasture lands make these red loams hazardous soil zones, that is to say. 
easily erodable when ploughed; this state of affairs in itself suggests instability 
of lie and a deposition under conditions not now obtaining. 

Group «?, in which flood plain ti stabilize silt . — This group of soils occupies a 
practically flat surface bordering the middle-slope soils and forms river banks, 
e.g., Peel River and its tributaries. This flood-plain landform occurs on most 
creeks and rivers in eastern Australia, and the soils thereof are sometimes known 
as 'lucerne' soils. 

Now t these flood plain soils are light brown river silts, dark at top, occasionally 
interstratifled with blacker clay layers, and sometimes a thin pebble or gravel 
bed. Such soils vary in depth from one or two feet to 15 feet, and are being 
actively eroded at the present time. Although accumulation is taking place at 
certain points, nothing comparable to the present soils for their depth is being 
formed. Also some areas of these valuable dark soils are being deteriorated by 
down wash and even by cutting from the middle slopes. The deeper layers below 
the grey-black silts are often reddish, and bear some relation to the middle-slope 
red loams. The very lowest layers are often of a yellowish to grey-blue clay, 
underlain by large well-’worn river pebbles. The whole profile shows several 
phases of recurrent deposition in quiet water, but very little of what Is usually 
termed false bedding. Where the middle-slope soils and river-plain silts have been 
found in close contact, it becomes obvious that the river silts are, in general, a 
later deposit (Dungow T an Creek Section), though sometimes interdigited. 

The upper surface of these flood-plain soils slopes from the present river bank 
inwards towards the middle slope. The junction zone at the surface is often u 
depression filled with swampy, black, stiff clays (Text-figs. 1-3). These depressions 
are rain-wash swamp pools and may coalesce, with the help of occasional ponded- 
back flood river water, to become miniature creeks. The chief point is that they 
are filled with stiff black clays, rarely silts, Less frequently a backwater or 
flood distributary from a river occupies and may have formed this zone. 

In the smaller and now almost dry creeks which, for the most part, are wide- 
spread throughout the area, and such as occur in the Loomberah and Bective areas 
(near Tamworth), the flood-plain soils are not dark alluvia], but yellow-brown 
sands. They have been carried from some distance upstream and deposited against 
the red loams. The boundary of the soil junction is often difficult to determine, 
but usually the farmer has planted his fence with some degree of accuracy along 
it, the red loam being good wheat land, and the yellow sand forming grazing and 
treed land. Frequently the upper parts of these creeks have been themselves filled 
in, usually by a very friable, dry, grey, silty loam. This latter soil probably 
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represents savannah grey soil washed in after extensive clearings of the 
surrounding country, 

Groups 4 and 8 . — Two other important boII types, not of great extent, have 
developed in special topographic sites. The black, swampy clay has already been 
mentioned; partly overlapping it and the middle-slope red loam Is a light grey 
rain-wash soil. These two soils (Text-fig. 2, Nos. 4 and 6) are found between 
Nos. 3 and 2, The grey soil often forms a “line” up a middle slope where a slight 
depression occurs, showing that It is superficial, and associated with recent wash 
and possibly with the former woodland. 

The further description of these soils and profiles necessitates structural, 
mechanical and chemical analysis. This is being done in conjunction with a soil 
survey at present being carried out in the Tam worth district by W, H. Maze, 
Lecturer In Geography, University of Sydney. 

Slope, Site, and Situation Factors in Soil Description . 

* From the previous description It is obvious that more than the immediate 
first few feet of soil is worthy of attention if even the topmost layers of the soil 
are to be understood, especially since those less mature soils characterize most, 
if not all, of eastern Australia. 

Now Text-figures 1-8 and Table 1 indicate, in “slopes" country, firstly, that 
changes in slope set soil boundaries, secondly, that many of the chief properties 
of a soil type are given to it by its topographic site, and thirdly, that there is a 
“state of being" in soil, which is not related to the immediate underlying rock, 
but to the past history of the denudation of the region in which It is found. 

, The boundaries of soil in any succession are very important from the point 
1 of view of mapping, though the precise boundary of the major soil-type is not 
always observable at the surface. In Text-figure 1, for example, the points R, 8, 
are of extraordinary interest because the changes taking place in the succession 
and in regional distribution can be so readily observed there. Perhaps the greatest 
value of these critical points lies in the way in which they lend themselves to 
speedy soil mapping. At once broad zones of a common “state of being" and of 
like continuity and behaviour are delineated almost by eye, and certainly with only 
a few borings. 

At point R, in the Tain worth District, there is a line of change of maturity 
at the surface. This is brought about at first by overlapping downwash and later 
by gullying and sheetwash as a whole, so that Zone 1 is often being intensively 
eroded and point R is being moved downhill, with the placing of the lower soil 
regions of Zone 2 on top of that zone further down. In the past there was soil 
accumulation in Zone 2 which was expanding uphill. Further, at point R, there 
is a division of types of surface and sub-surface drainage of the soil. 

At point S there are several types of change. If a slight hollow has been left 
at this point, then a stiff, black swamp clay has formed (soil type 4 ), but this Is 
being altered at the surface by the formation of a lighter phase (soil type 5), and 
both may be obliterated by extreme downwash from above (soil type 2) if excessive 
cultivation has permitted gully erosion in the middle slope. Usually the boundary 
between soil types 2 and 3 is quite sharp, often with a slight break of slope 
(Text-fig. 2). With ploughing or excessive grazing, the silts are being over- 
burdened with the coarser fraction of soil type 2, and the boundary is very 
obscure. These breaks of slope and changes of soil are obviously of great 
importance in soil-profile formation and in farm practice. 
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Slope then has this immediate significance, that there are critical points on 
the slope, usually breaks of Blope, which have Axed the soil boundary, and this is 
easily recognized for mapping purposes with a minimum of profile determination. 

Again, Irrespective of climate or of vegetation, but having certain modifica- 
tions for different climatic types, the degree of slope determines the rate of 
maturing of the soil, steep slopes possessing always immature soils, while more 
gentle slopes, If undisturbed by human activity, have soils which reach maturity. 
Furthermore, the nature of the slope may determine the mineral content by 
continued and selective downwash. On slopes of more than 10° invariably there 
is permanent immaturity, i.e,, in definiteness in profile subdivision, and a recog- 
nizable rock character. On slopes of less than 10° there is something 
of an equilibrium, less on convex, more on concave, providing there Is a fair 
vegetation covering. On slopes of the order of 2°, especially if forming general 
concavity, great maturity and high clay content are common. In regions of 
moderate rainfall, i.e., 20 to 35 inches per annum, we have noted that the clay 
content increases with distance down the slope, provided, of course, the slope 
angle is decreasing regularly (Table 1), 


Tab le i . 


Land use typo 

Tree covered, 

partly cleared. 

Cleared for 
prating. 

Ploughed for 
| wheat and 
lucerne. 

Regular animal 
wheat crops. 

__ _ 

i 

Lucerne growing 
varying In in- 
tensity. 

Tree typo* . . 

white box. 

white box — ►yellow box Hippie. 

river gum. 

Soil type (A 
harluon only) 

atony grey sandy 
loam. 

yellow-brown to red-brown 
sandy loam to loam. 

clay loam to 
heavy black 

clay. 

river silts. 

Soil group and 
slope (as in 
Text-fig* 1) 

steep slopes. 
Group 1. 

i 

middle slope* decreasing to flat. 
Group 2. 

Concave to flat- - — 

Groups 4 Group H 

and 6. 

Average land 
value (£A) 
per, ncre (If 
all of one 
typo) . . . . 

, about 1. 

| 

as low as 5, Increasing to 20. 

; HO to 00 according to heaviness 
and uniformity. 


* White box — Eueatyptu* nlbtn* ; Yollow box — E. melliodora ; Apple- A nfft>phora intermedia ; Elver 
gum camalduleixri* 


In brief, then, on exposed places, hilltops, spurs and rises, soil is becoming 
increasingly immature, because of physical mobility, This is a persistent tendency. 
On middle slopes, soils are aggregates derived from several rock types and from 
several vegetation formations, all of which have come from measurable and 
limited areas. This is still true even when there is a general homogeneity of rock 
type, since the geological history of eastern Australia is very varied. 

Flood-plain soils have cumulative and specialized silt characteristics, high 
humus content, and are re-sorted so that the rock origin Is unrecognizable and 
the clay content is at a minimum. Plain soils in continued liability to flooding 
are an anomaly in the sense that recurrent floods may alter the maturity or 
immaturity according as the flood brings down coarse or fine silt, or even soil 
from a neighbouring zone. Ancient flood plains, not now being flooded, will have 
a soil-type distribution in relation to their past flooding history and to their lie 
with relation to the Immediate local source of the flood material and to the 
vegetation developed upon the flood plain. Further, the present method of profile 
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description is not nearly adequate In view of the repetition and the "arranged” 
character of most of the slopes and flood-plain soils of eastern Australia. Perhaps 
the most significant point about slope and soil is that there is a relationship 
between the soils down the slope, and like slopes have many like properties. 

Secondly, much can be said about the soil type from its topographic site. 
Invariably the red loams lie on the middle slope and have experienced erosion 
and subsequent accumulation, so that the unconsolidated material shows a 
repetition, and even the topmost layers frequently exhibit that character. The 
last major phase has been one of accumulation. This is shown by the fresh nature 
of the repeated layers and the convexity of the surface as distinct from the 
concavity of the underlying rock surface. Thus there is a speedier run-off in the 
"slopes” area than one might expect, a more complete drainage, and although 
much iron is present, there is rarely an iron pan, and aeration is comparatively 
high. Thus, in the Tamworth District, for example, the middle-slope soils, which 
cover the largest area, show accumulated characteristics, repetition in the profile 
and a "convex lie”, a condition of affairs we have called "the state of being”. 

From the point of view of soil classification and soil behaviour, the recog- 
nition of a "state of being” seems more important than determining the under- 
lying rock. These middle-slope soils could be stated to have a false C horizon 
(pseudo-C), and a mineral content recognizable only from an examination of the 
soil itself. Is this "state of being” of such universality that all, or nearly all, 
upper, middle and lower slope soils bear a precise relation to each other, and are 
characterized thereby, and that a new nomenclature needs to be added to soil 
science? 

From this evidence two major ideas are derived: (1) That the rock debris 
and mineral content of the soil for most of the Tamworth region have been accu- 
mulated from a wide zone and from regions of considerably different geological 
history; and (2) that the present position of soil on any slope and the nature 
of that slope are very important factors in bringing soil to its present "state of 
being” and so contributing largely to the trends for change, both in the surface 
and in the profiles of the soils. For these reasons any classification has to give 
prominence to topographical site and slope, and the geomorphological history. 
After much reconnaissance and trials, we consider that any regional grouping 
should show (1) soil properties which obtain over all the area or large divisions 
of It, (2) properties of many of the topographic divisions, and (3) special 
properties of very limited regions. Bearing this principle of decreasing generaliza- 
tion in mind, the following working schedule gives (from an examination of the 
soil itself) an adequate basis for soil description and mapping: 

1. The "state of being” of the soil (total unconsolidated layer), simple or 
complex history, the recognition of soil assemblage and soil succession. 

2. Evidences in the topmost layers of climatic boundaries (non-lime-forming 
or lime-forming, degree of podsolization ) . 

3. Boundaries of vegetation formations, or approximation thereto if land is 
greatly cleared. 

4 . Recognition of major soil-type boundaries by topographic factor (following 
on 1). 

5. Further subdivision, by regional sampling, especially of topmost layers, 
on basis of colour, texture and structure (as in standard soil science 
practice for fully mature soils). 
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In addition, still further subdivisions or separate units could be made in 
regard to erodability, behaviour sequence, and other life history and biological 
properties. 

Although this might appear to be much more than is wanted by a soil survey, 
it is necessary when one comes to inquire into the meaning of physical things and 
the bearing of one soil type to its neighbour. At any rate, these are the steps as 
they came to be recognized and their relative importance impressed upon us. 

Now the Western Slopes country of New South Wales lends itself to such an 
examination, but over wide, extensive plains, such a Boil description may be 
immensely more difficult to unravel. Nevertheless, as our observations show, the 
above categorical schedule would function for some regions more than others, but 
for practically all of eastern Australia, since eastern Australia is a land of 
plateaux and uplands, of long, gentle convex slopes and wide valley plains. Further, 
even in the far western plains (for example, in the Western Division of New South 
Wales, which is the western half of the State, and what is there would apply to 
western Victoria, northern South Australia, and south-western Queensland) much 
gentle convexity is the commonest aspect of the landscape; and it is more than 
an impression that the wide, extensive red soilB characteristic of these western 
regions bear some relation to this type of slope, especially when contrasted with 
the equally extensive and slightly concave areas of grey soils, and the less 
frequent, so-called, black soil plains. 

There ia some virtue in the above scheme. It lends itself to progressive 
development with each fresh examination, for the generalized framework remains 
constant and gains in value as each section of any area becomes more intensively 
mapped, whether now or in the future. 

Further, soil mapping requires to be expedited if it is to keep pace with 
vegetation mapping and resources mapping generally, not to speak of agriculture 
and road engineering progress. Soil mapping for resources purposes and for all 
governmental work should be up-to-date in scientific procedure, but requires only 
a certain scale of correctness (varying with the type of area), so that all major 
points and boundaries of groups are fixed and general characteristics established. 
Detailed soil queries in regard to a particular property will always require 
visitation, and also in regard to scientific problems, but these are not reasons 
why all soil work should be suspended until a highly trained staff of experts 
working a few paddocks per day can traverse Australia. Soil science has 
proceeded far enough now to allow fresh mapB to be prepared by decades, the 
leBser map incorporated in the greater. Further, whole new sets of facts about 
climate-topography-soil, these three taken together, are required if farming is to 
progress, and soil mapping of this more generalized kind is both adequate for 
description and effective in application, 

Momc Interpretation ft. 

In soil as in landform science, many of the observations can only be inter- 
preted. There is no system of absolute proof, since much of the evidence has 
been removed* and only the result is observable. 

Now the most significant feature in these lesser soils, shall we say, is the 
profile periodicity. More knowledge is needed than we can present here. In the 
most frequent cases the stony or sandy layer in the middle position occurs only 
once and we have called it a pseudo-C horizon (C.p.). It would most certainly be. 
mistaken for a C horizon if, say, a four-inch auger were in use. Although the 
pseudo-C horizon is observable best in the gullies which truncate ploughed 
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paddocks, the general smoothness of the whole surrounding filled-in middle slope 
indicates that the repetition must be applied to more than a very localized profile. 
In several cases these red middle-slope gravelly clays are used by brickworks, 
and so a wide selection of profiles is easily observable. In other cases road- 
making operations and well-digging offer similar opportunities* 

Profile %. WeBt Tamworth Brickfields. 

0 - 12*. A horizons. — Dark grey to light fawn sandy loam (stony)* 

12*“ 30*. B horizons.— Yellow to yellow-brown gravelly loams. 

30*“ 32*. C.p. horizons. —This is the termination of the B horizon, which makes 
an abrupt junction with the X horizons below. 

82"~ 41*. X horizons. — Dark yellow layer, columnar, ancient plant roots, highest 
clay content of whole profile. 

41 55*. Y horizons.— Red -brown sandy layer, not columnar. 

55*“ 67*. Z horizons. — Purple-tinted gritty layer overlying shale. 

Profile 3. Bective Parish. Portion 100. 

0 “ 12*. A and B horizons. — Fine light grey sandy loam. 

12*~ 30*. C.p. horizons. — Soil with angular pebbles. 

30*- 36*. X horizons. — Clay and less pebbles, terminating abruptly. 

36*- 47*. Y horizons. — Deposition zone of iron, clay and lime, hardened, also 
ending in a sharp break. 

47*- 65*. Z horizons.— Fine dark brown sandy clay chiefly, no stony material, 
columnar. 

Profile f Denistone Station, near Werris Creek. 

0 “ 36*. A and B horizons. — Typical black soil, high clay content. 

36*- 60*. C.p. horizons— Light brown sandy loam ending abruptly in fine gravel. 
60*“ 84*. X horizons. — Dark brown soil, columnar, high clay content, lime pipes 
very well developed, not terminating in decomposed rock since 
underlain by several gravel and pebble beds. 

Profile 5. Ploughed area seven miles from Somerton on Gunnedah Road. 

0 - 6*. A horizons.—Fawn sandy loam. 

6*-* 54*. B horizons,— Similar to above, darker, slightly columnar. 

54*- 66*. Light brown sandy soil. 

66"- 72*. Soil and pebbles. 

72*-108*. C.p. horizons. Brown soil ending in a sharp, but undulating line of 

fine sand. 

108 *“166*. X horizons. — Dark columnar, grey-brown soils of river silt type. 
1B6*“I68*. Y horizons.— Silt deposit, conspicuous lime pipe deposition, and large 
pebbles at the base. 

Z horizons.— Very compacted layer of disintegrated rock, cemented 
with spongy limestone, haB the appearance of an artificially 
cemented rubble. 

Profile (S. Mudgee. 

0 “ 12*. A and B horizons. — Light brown sandy loam. 

12*“ 24*. C.p. horlaons.—As above with increase in light gravel and pebbles. 
24*“ 42*. X horizons. — Columnar structure, increase in red iron. 

42*“ 60*. Y horizons. — As In X, absence of columnar structure. Increase in 
gravel. 

Profile 7. Bathurst. 

0 - 34*. Brown silty loam, lucerne. 

34*“ 37*, Zone of quartz pebbles. 

37*“ 67*. Brown silt. 
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67*~ 77 ". Black silt, very noticeable at a distance, 

77*- 97*. Brown silt as above, but shaded into by black silt. 

97*“121*. Slaty pebbles and silt. 

121*~133*. Large pebbles in layers. 

The above profiles (2-7), and our observations over the 2,000 square miles of 
the Tamworth district, the Mudgee, Bathurst, New England, Lake George, and 
Broken Hill areas, and the region from Adelaide to Tapley’s Hill, South Australia, 
indicated wide universality of the pseudo-C horizon (C.p.). In some cases charred 
wood remains are present, which indicate that the several feet of soil overlying Is 
of comparatively recent deposition, though before the time of the present tree 
growth and well before cultivation. Where much accumulation has gone on in 
the middle slope of recent date, due to ruthless clearing of the upper slope, or for 
some reason where a new cycle of erosion has commenced, as in the Dungowan 
Creek (Tamworth) district, the profile shows a very great degree of immaturity 
and an irregularly mixed character. 

The stony or gravelly nature of the pseudo-C horizon indicates a change in 
the kind and rate of deposition. The layer below the pseudo-C horizon is a stiff 
clay and may represent an old B, or even an A, horizon, now overlain by several 
feet of soil which has been long enough in position to have its own A, B, horizons. 

Why this change in deposition should have taken place is harder to explain, 
yet it must have taken place before European occupation of Australia, which in 
many of the areas under discussion has only become intensive in the present 
century. 

The pseudo-C horizon, the soil-type distribution patterns, their depth in 
certain areas, and the absence of depth where depth might be expected, and the 
inability of the present forces to form such soils to-day, suggest past conditions 
of slope and climate, perhaps of elevation, different from those of to-day. There is 
recent acceleration of erosion (a new cycle some would call it), apart from that 
additional erosion brought about by man-made factors of clearing, cultivation, etc. 
This is confirmed by a statistical examination of erosion on upper, middle, and 
lower slopes, where many fresh evidences are apparent, by erosion on both banks 
simultaneously and on the beds of creeks, and by the advance of the hill slope 
against the flood plain at all re-entrants. Further, there is a general convexity of 
the aspect of the elements of landscape. This, of course, in addition to the long 
period of erosion to form the general drainage pattern already mentioned. 

It Is fair speculation that an examination of the soil profile and the classi- 
fication of soils as above may give information which will help in the solution of 
the Immediate past climate of Australia and confirm other meagre evidence that 
Pleistocene times were more pluvial than the present. The periodicity in the 
profiles and the widespread distribution of deep middle-slope soils, and the extent 
of the valley floors indicate a greater period of deposition over the area than 
obtains at present. 

The sequence of events from the deposition evidence suggests a development 
of the landscape over so long a period of time that the stream pattern bears little 
relation to the geological grain of the country, for example, streams traverse 
anticlines and synclines indiscriminately (Currabubula Creek, the Peel tribu- 
taries). During this period a soil surface was developed. At a very much more 
recent date, and somewhat cataclysmic in its incidence, increased denudation 
took place which involved a smoothing of the landscape, greatly increasing 
deposition eventually on the middle slopes. There was greater flow in the rivers 
and, as this flow decreased, wide silt plains were built up. This Increased 
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deposition throughout the slopes country was not a single event but a period of 
events which slowed down. Yet more recently, and accelerated by land usage of 
to-day, denudation has become revived and is removing the previous widely-spread 
deposition. It is possible from this evidence that the land was more rugged and 
at greater elevation than at present, or that, in view of the comparative flatness 
of the New England area, and other areaB in eastern Australia at a high elevation, 
there was In recent geological times a general uplift of considerable amount, and 
the effect of this uplift has made itself felt most in slopes country.* 

In early determinations of soil, rock character was given pride of place, and 
as long as the A and B horizons can be shown to be directly related to a C horizon 
which Is being formed from disintegrating rock in situ, then the rock-type name 
will indicate the soil-type name, and in very immature soils no better classification 
can be suggested. From the previous discussion, however, it is obvious that the 
disintegrated rock spreads from one rock type to the next, and in the case of the 
middle-slope soils, as already stated, the soil type bears little relation to the under- 
lying rock type, and the rocky character of most silt soils cannot be given an 
immediate origin. 

One tendency on slopes is towards uniformity of soil type, since forces making 
for erosion and transfer are obliterating the distinctions outlined above (Table 1>; 
the grey hilltops merge into the red loams and both encroach on the river silts, 
which in themselves are being eroded away. This is so not only in the realm of 
soil but in land valuation. Loams (soil type 2) are valuable wheat soils, while 
river silts are still more valuable lucerne soils. If erosion continues there will 
be a general uniformity of soil type and a reduction in value throughout to the 
lower level (Table 1). 

In the Western Slopes of New South Wales, with the initiation of a fresh 
cycle of activity the natural tendency would appear to he towards increasing 
immaturity, which is the real issue in soil erosion as distinct from the part played 
by farm husbandry. 

In Text-figure 1, soil types 4 and 5 are a light covering (No. 4 may be three 
or four feet deep) of more recent soils, and are a continuation of that process of 
smoothing out the topography which was begun many decades ago, though the 
greater processes of erosion are going on alongside. This is where the complexity 
lies, namely, the relative value to be attached to contradictory processes going on 
simultaneously. 

There is still another aspect. In the International Soil Classification, colour 
is given a high place as a soil Indicator, and to a great extent soils are classified 
on their colours. It has been shown already that the soils in the Tamworth 
District take their colour to a great extent from their topographic position, the 
general mass of soils being dark flood soils and red loams, though in the neighbour- 
hood of rock outcrops the rock type may be said to determine the soil colour. For 
example, shales give grey soils, basalts dark red-brown to black, slates red, granites 
yellow to brown soils. Where the land has been only recently ploughed there is a 
thin remnant of colour, probably derived from the nature of the primeval 
vegetation. Further, the chocolate, red and brown colours are very difficult to 
distinguish because of frequent ploughing, frequent burning of stubble and 
especially because lateral soil wash spreads the material from the topmost atone 
and also frequently exposes the deeper reds and yellows of the B horizon. 


* W. H. Maae Is testing this by making a Slope Variation Map of part of the Western 
Slopes of New South Wales. 
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It is this very variety of colour-change which gives many clues to soil 
behaviour, so that to average the colour for a single paddock destroys the very 
evidence one requires. The usual method of colour determination as an indicator 
of soil type when applied to moderately mature soils would appear to be rather 
ineffectual. 

As mentioned at the beginning of this paper, soils must be described from 
their inherent qualities, and with world-wide possibilities of correlation, yet 
climate-topography-soil are inseparable, and if soil is to be considered one thing, 
and not a multitude of different things, they dare not be divorced. Furthermore, 
climate-topography-soil conjointly are the basis of regional policies of land usage, 
and perhaps even of farm husbandry — but that argument must await another 
occasion. 

In summary, then, soil can be considered us the end point of landscape develop- 
ment and the idea of growth, separate and contemporaneous, used as a basis of 
classification. Further, soil types have persistent characteristics due to 
topographic inertia. Thus do major soil groups become recognizable in the field. 
In the topographically less stable soils physical change is the most important 
feature, but in the more stable the chief changes are chemical. These changes, 
too, vury in given sequences with soil depth, according to the original and accumu- 
lated mineral content, the vegetation formation, and the present climatic regime. 
Thus depth profile gives a further basis for group subdivision, though these profile 
changes themselves promote soil uniformity over any given climatic region where 
soil accretion is nil. 

Again, if the soil growth be periodic in tvell-deflned stages a feature 

observable best in the less mature soils — changes in the type and rate of denudation 
are indicated. This periodicity may make possible the measurement of changes in 
tectonic forces and/or long-range climatic succession. 

In eastern Australia soils are still forming. In some localities this is recog- 
nizable by a planing-off of a convex and still unstable slope and the filllng-in of an 
equally unstable concavity. This smoothing-out of the topography is not likely to 
he completed since statistical counts of these apparently contradictory processes, 
in conjunction with hilltop erosion and changes in river behaviour, favour a wide- 
spread rejuvenation of the whole denudation processes. 

EXP .LANA T TON OF PLATE XIII. 

The four colour photographs in Plate xili in conjunction with Text- figure 2 
arc a pictorial conspectus of the types of country in the Western Slopes of New 
South Wales. The Dufay Colour Film used has over-emphasized the blue tones, 
especially in the reflected colour of the river water (Fig. 4); otherwise the colours 
are typical. 

Fig. 1. — Soil cross-section as in Text -figure 3. Shows especially columnar clay 
ssone undercut in middle position find the pseudo-P horizon above it. 

Fig. 2. — Typical agricultural occupation on soil group 2. Foreground shows 
grazing land fully cleared; a few dead trees still stand. Middle distance shows 
lower convex slope with typical tree types remaining from original open woodland, 
and young wheat (green). The far middle distance shows a typical low, stony 
rise, with sufficient soil on it for ploughing, on which high wheat yields are possible 
in years of good rainfall. 

Fig. JL— A small section of country shown in Fig. 2, representing a convex slope 
in young wheat, but eroded by gully forms Lion. The A and H horizons in the soil 
are shown by light and dark ttnts in the red. This was taken following a good 
rainy season and the floor of the gully Is occupied by weeds. Typical grazing and 
treed slope in background. 
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Fig. 4. — This shows the typical lucerne flat bordering the Ooekburn Hlver and 
also the other rivers of the district. The fiat nature of the surface Is indicated 
and the depth of silt; the vertical cross-section is typical and la due to under- 
mining and collapse. The surface covering 1 is lucerne. At this point a river flood 
had carried away much valuable lucerne area, as indicated by the fresh cross- 
section and the lucerne growing right up to the edge. 

For geographical accuracy Figures 1 and 4 should be reversed. They have 
been processed from the wrong side of the positive colour film. 
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being Sir Joseph Prestwich and Piofessor Boyd Dawkins. At the Leys School 
Lucas played with the Rugby Football Team with some success — the only recorded 
instance of his share in any field sports, 

In 1883 Lucas was appointed Mathematics and Science Master at Wesley 
College, Melbourne, the Head Master of which, A. S. Way, had been a boy and 
Master at Kingswood, The journey across Europe to join the S.S. Cuzco at Naples 
was a belated honeymoon, for he had married in 1882, His brother, Dr. T. P. 
Lucas, waB already in Melbourne, and he was mightily attracted by the prospect 
of studying a new fauna and flora. The Orient boats then used to coal at Diego 
Garcia, a coral island in the Indian Ocean, where he went ashore and, charac- 
teristically, nearly got left behind through his intense interest in his first coral 
beach combing. He was rescued by the Orient Manager getting him back to ship 
and wife in a dug-out paddled by Mauritian natives. Lucas gives an amusing 
account of the science teaching and equipment at Wesley in 1883. Of course he 
started a Natural History Society and Museum, making lifelong friends, including 
Herbert Brookes, who wrote a delightful appreciation of his old Master in the 
Wt'tilvy College Chronicle (August, 1936). Lucas was probably the first teacher to 
introduce Field Study of Nature into a school. Taking an ad eundem degree, he 
became a member of the Melbourne University Senate, and, by his efforts, a 
motion was carried to establish a separate Clmir oT Biology, and the appointment 
of Baldwin Spencer followed. He became President of the Field Naturalists* Club, 
founded by his brother, and edited the Victorian Naturalist for some years. He was 
a close friend of Baron von Mueller, who presided at a farewell gathering on the 
evo of his departure for Sydney. 

With J. Burslem Gregory, Lucas went for a 200-mile tramp through hitherto 
untramped country to Wilson's Ih'omontory, collecting plants and shells, after 
which the Field Naturalists* Club — at Lucas's suggestion — persuaded the Govern- 
ment to proclaim the Promontory a Reserve. The Journal of this Club, which 
Lucas edited till 1892, is still a model of its kind, while the Club has a member- 
ship of 300, with a monthly attendance of 60 to 70. 

Besides his school work in the mornings, Lucas engaged in Tutorial work 
at Ormond and Trinity Colleges at the Melbourne University, and was largely 
instrumental in the foundation of Queen's College, of which he was Senior Fellow 
and Tutor in Science, his colleagues being A. W, Howitt, Rev. Lorimer Fison and 
Professor Dendy. He also found time to work up the Lizards of Australia, to 
publish papers on the Amphibia and Fishes of Victoria, and to start the Port. 
Phillip Biological Survey. In this he was greatly aided by Baldwin Spencer, and 
together they persuaded the Ministry to erect a Biological Laboratory at a cost 
of £10,000, Only after some consideration did he decline Spencer's offer to become 
Lecturer in Biology; otherwise his course of life would have been materially 
different from that actually followed. It was at Spencer's suggestion that the 
"Introduction to Botany** by Dendy and Lucas was written, a work that has been, 
and still is, in much use amongst students. 

From 1892 to 1898 Lucas was Head Master of Newington College, Stanmore, 
during which period the school enrolment increased by 50 per cent., and a high 
University honour roll ensued. In Sydney he at once joined our Society, whien 
then had five members who achieved their F.R.8. (David, Haswell, Hill, Maiden, 
and Wilson). He went on geological excursions with David, and became the close 
friend of J. J, Fletcher, with whom he explored the wonderful sandstone areas of 
Sydney and the Blue Motirttains. On one of their trips they left Sydney in the 

us 
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evening, walked 10 miles from Bell, to reach the summit of Mt. King George at 
6 a.m. 

His first papers in the Llnnean Proceedings were mostly on Lizards. 
Altogether he contributed 14 papers, those of the lust, ten years chiefly on Marine 
Algae, of which he was the acknowledged Australian authority. Two papers also 
were written in conjunction with others. A member of our Council from 1894 
till his death (with the exception of two years, 1924-26, spent in Tasmania), he 
was President 1907-09. His Presidential Address of 1908 is a model of sane 
pleading for the proper relation of the State to Science, and should be read by 
those who did not have the privilege of hearing it. In 1909 he set a useful example 
in laying on the table the MS. of his ‘Revised List of the Fucoideae and Florideae 
of Australia’ as a substitute for less concrete matter. 

He was specially selected to give the Memorial Lecture to his brother botanist 
and friend J. J. Fletcher, and his own words on this subject fitly describe himself 
as teacher: “There is perhaps one word only in which may be summed up both 
his discipline and his Instruction — sincerity. He hated all humbug and shams, but 
he loved all that is true or beautiful or good in nature, in literature and In human 
character.” 

In 1899 Lucas became Mathematical and Science Master of the Sydney 
Grammar School, Here he worked for 25 years; was acting Head Master during 
the war years — when Mr. Sloman was at the front — and, after the resignation of 
Mr, Sloman, in his own right till 1923. As a sideline in 1906 he assisted with the 
lectures in Geology and Physiography at the Sydney University, during the absence 
of Professor David. He also, for many years, was Examiner in Chemistry for the 
Technical College, Sydney. 

As a teacher, Lucas possessed a phenomenal versatility of knowledge which, 
combined with unusual patience, equability of temper, and a genuine love of the 
young, made him notable in his profession. During his career at Newington and 
the Grammar School his personal pupils won the medals, given for the best 
candidate in the University Senior Examinations, in no less than 13 different 
subjects. One of these fell to a lad who, short of a subject, took up Physiology, 
and sat in Lucas’s classroom during certain hours picking up the intellectual 
crumbs that fell during the few available spare moments of class teaching. 

Besides the Sciences — Including Mathematics— Greek, Latin, German, Ancient 
History, and especially English Literature, came with equal facility, and he would 
discuss some French verses he had written with the French Master, ov compose 
an English sonnet to illustrate its earlier form. A ripe English scholar, he was 
especially selected at Wesley to take the Vlth Form in English, whom he regaled 
on a wide range of reading, from 'Ralph Roister Dolstev* to ‘The King and the 
Book*. With a rich fund of quotations, often humorously applied, with a twinkle 
in his eye, he would poke fun at an entomologist friend with lines from Browning 
or satirize a piano-playing nuisance with a clever parody on Walt Whitman, In 
(or about) 1900 he gave, by special request, two memorable lectures before the 
Teachers' Guild of New South Wales on ‘Maximum and Minimum Temperature*, 
with impressive experiments carried out on the platform on steel welding and 
liquid air respectively. One of the most remarkable fruits of his learning was his 
linguistic powers. From school he brought a sound scholarship in the classics 
and French, with some proficiency in German. With little continental travel, or 
other Inducement than the desire for information from foreign books of Science, 
Lucas set himself to master a difficult language as a holiday pastime. Thus, while 
spending a summer vacation with him at Twofold Bay, the writer found him 
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reading Don Quixote in the original Spanish. He acquired Italian in order to 
study the 'tiylloge Algarum * of De Toni. He took up Russian in order to read a 
Russian author on Lizards; and this was no light dalliance, having its practical 
application during war years, when he was the only available interpreter who 
could attend a law court and help some Russian refugees in trouble. He also 
gave a lecture at the school on modern Russian Literature. 

With a backward pupil he, on one occasion, not once or twice, hut five times, 
explained the working of a problem in Algebra. When someone commented on 
his patience he answered simply, “If I hadn't, done it the fifth time the other 
four times would have been wasted.’* Herbert Brookes says of him, "he had a new 
way of teaching in those far off days. I question whether any other teacher In 
Australia has touched so intimately and deeply the lives of so many young 
Australians", and he quotes as appropriate to Lucas, "Knowledge may be gained 
from books, but the love of knowledge is transmitted only by personal contact". 
Of his modesty one may quote his own words on J. J. Fletcher: "His aim was 
not to be talked about for doing something, but to do something great because it 
was a fruitful thing to do." 

In 1923 lie retired from school work, but not to rest. On Professor Carslaw's 
recommendation he accepted the Chair of Mathematics in the University of 
Tasmania, as Acting Professor; surely a unique performance for’ a man of 70. 
To quote Dr. Prescott, "Few men would have cared, or dared, to take such a 
responsibility at his age. But in his quiet way he was a daring soul". In 
November, 1924, he wrote: "It has been an interesting experience, and I have 
enjoyed the work, though it has been rather strenuous, as I was very rusty. They 
have asked me to take similar work through next year and 1 have agreed, but I 
think I shall be glad actually to begin to rest." Again, in October, 1926, he wrote: 
"Tasmania has, I believe, rejuvenated me, and I shall part from her, and the folk 
here, with much reluctance," Amongst these folk were Mr. and Mrs. L. H. 
Lindon — the former Head Master of Geelong and an old Grammar School 
colleague — and Mr. and Mrs. Perrin, who shared in his algae hunting. During 
the last decade of his life Lucas showed his 'rejuvenation' by his active research 
on the Algae. He wrote the article ‘Algae’ for the Australian Encyclopaedia. With 
Mrs. Perrin he collected the seaweeds of the Barrier Reef and of Lord Howe 
Island. As Curator of the Algae he was allotted a special room at the Botanic 
Gardens. The Commonwealth Government sent him on a special mission to report 
on the economic possibilities of the seaweeds of Western Australia. Paying a 
visit to Rottnest Island, by special permission— for this island is wholly reserved 
as a penal settlement — he stayed for a week in the Governor's quarters and "was 
driven from point to point, of the coastline in the prison van and assisted in the 
collection by two convicts. These men so ep joyed their association with him that 
they continued to collect for him and communicated with him afterwards". Such 
was his power in winning affection from all sorts and conditions of men. "It 
was the response to his own genuine affection for all humanity, birds, Insects and 
plants. He was, in very truth, one of the world's great lovers and recalls the 
spirit of St. Francis." (H.B.) 

Since the death of his wife. Lucas lived at Roseville with his daughter, Mrs. 
Cortls- Jones, and her husband. Here he loved to grow the native shrubs, flowers 
and ferns collected In his rambles. Every summer was spent In Victoria and 
Tasmania collecting Algae and knowledge to the end. He published classified 
lists of the Algae of Tasmania, Tropical Queensland and of Australia in general, 
also of Lord Howe island, Since his death, Part I of ‘The Seaweeds of South 
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Australia' has been Issued by the South Australian Branch ot the British Science 
Guild (June, 1938). 

In this Handbook, besides enumerating and classifying, with copious illustra- 
tions, the Green and Brown Seaweeds, he gives (1) An Outline of the Progress of 
Phycology in Australia, (2) Hints on Collecting and Preserving Seaweeds, (3) 
General Notes on the Classes of Sea Plants, (4) The Work of Seaweeds in Nature, 
(5) The Uses of Seaweeds to Man. In common with many other scientific men— 
notably with his fellow Linn earn* David and Tlllyard — Lucas was a skilful 
draughtsman and photographer; and the illust rat ions of this and other works are 
from his own drawings or slides. 

Alas! he overtaxed his waning strength when, at 83, he faced stormy weather 
on the rocks of Warrnambool in May, and a cold developed into pneumonia. On 
the train journey homeward he collapsed at Albury and died in the Albury 
Hospital three weeks later (10th June, 1936) from heart weakness. A large 
gathering paid their last homage at the service, held in the Roseville Methodist 
Church. Here his old schoolfellow and fellow Head Master, Dr. C. J. Prescott, 
gave an eloquent address. Representatives of every class of the community were 
there, including many old colleagues in Science and Education and the prefects 
of the two schools where he had held sway. Eulogistic notices Have appeared in 
the Wesley COUege Chronicle and the ftydneian — in the latter from four sources, 
and these have been quoted freely in the present Memorial. Perhaps the most 
outstanding characteristic in him was that self-effacement that, sprang from 
extreme modesty and a humility learnt from his Puritan forbears. “Lucas helps 
you to believe in Christians", said Mr. Weigall to Dr, Prescott. It was this 
common heritage, as much as scientific sympathy, that was the bond between 
Lucas and Fletcher. They were alike in their scorn of material profit. Fletcher's 
refusal of higher salary or assistance when he considered that the Society couldn’t 
afford it is matched by the refusal of Lucas to accept more than £1,000 a year as 
Head Master of the Sydney Grammar School, though offered £1.500, for a similar 
reason. This self-effacement, also formed a veil which dimmed the radiance of 
his work in the public eye. His name does not appear in the Australian Who's 
Who , though Us pages are filled with the names of lesser men. The great sueviflee 
of his medical career in the interest of his brother has been already noted. Other 
acts of unselfishness w^ere almost every-day features of his life. Here is one 
that was clearly impressed on the writer’s mind at the time. As a rare indulgence, 
Lucas, together with Fletcher, joined a botanical expedition to Mt. Kosciusko, 
organized by the late J. H. Maiden, On the first day, wandering in this fiovnl 
Elysium, he and Fletcher became separated towards the evening; Lucas— always 
a poor bushman and, as on Diego Garcia, lost to the world in the worship of 
Pan— was veritably bushed, and unable to find the camp. He managed, however, 
to find his way to the Observer’s hut on the summit, where he was detained for 
48 hours by a dense fog. Unfortunately a returning horseman passed the Maiden 
Camp that evening, heard that Lucas was lost on the mountain, and spread the 
news. This obtained headlines in the Sydney evening papers, and an over- 
zealous cleric took it to Mrs. Lucas. Lucas hastened home to console a harassed 
wife, giving up a well-earned holiday. Reference has already been made to the 
Autobiography written in his late years which it is hoped will see the light of 
publication. Here is told the brave struggle of a gifted lad who, under the rare 
teaching and example of a splendid father, chose to scorn delights and lead 
laborious days, careless of reward but ambitious in effort. Some verses written 
recently by Lucas and quoted in full in the Wesley College article may be given 
here in part to show the strength of this early influence, 
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Stow on the Wold, (llnuceBtershlre. 1862. 

“Of a year of my childhood the sccnea 1 behold 
Where we lived on the hillside of Stow on the Wold, 

For Us fields and its faces remain with me yet. 

And the folks and the flowers 1 never forget, 

Where the wind blows cold 
On old Stow on the Wold. 

In the white quarries of fossils a store, 

In the deep railway cuttings a hundredfold more, 

How the navvies delighted tobacco to spy 
When they saw the good parson advancing to pry 
in the clay stiff and cold 
Of old Stow on the Wold. 

For a bargain in fossils the parson was keen, 

And he knew them, from Cambrian to Post -Pliocene, 

When he lectured, the Clergy looked wise ns they knew’, 

For the Squire In the Chair gave the Clergy the clue — 

We must Science uphold 
In old Stow on the Wold.” 

Some of Ills friends lamented that his gifts would have more appropriately 
adorned a University Chair than the Schoolmaster's desk. Yet, while it is clear 
that he could hive filled almost any Chair of Science as efficiently as he did that 
of Mathematics, he himself was well content to be employed usefully; cheerfully 
carrying out the drudgery that went with the endless looking over of examination 
papers — elsewhere described as soul-destroying work; ever holding aloft the lamp 
of lofty aims and noble ideals. His portrait by Hanke — a tribute of admiration 
from Old Boys — hangs in the Assembly Hall of the Sydney Grammar School. It 
is a great thing to have passed on such a record. Few men have earned so 
thoroughly the title 'scholar' as he whose whole life was spent in the pursuit of 
knowledge: and this, not to be stowed away in some mental lumber room, but 
to be utilised to the full for the benefit of his fellow men. 

Of his family his daughter Ida married Mr. H. F. Cortls-Jones of the Newington 
College Teaching Staff; a second daughter, Grace, married Dr. J. O'Keefe. Three 
grandchildren are living. 

As an appropriate ending to the Memorial of a great tdnnean I am permitted 
to quote the spontaneous homage of an eminent Melbourne citizen, whose heart, 
as well us his hospitable home, was so freely open to the loved teacher of earlier 
years. 

To A.H.8.L. 

When at the last, as that great tide of God 
Sweeps mi me with Its never ending How, 

And I am lifted up and borne along 
Upon its buoyant breast, ns nil must be; 

And gently flung upon some quiet shore, 

Ami tranquil inlet of those Happy Isles : 

There on that golden strand, full well l know, 

I shall behold that old familiar form 
of him I learned to cherish in this life, 

Bending as was his wont above the weeds, 

Shaking their bea-uty forth from foreign dross, 

And fondling with an earth-begotten love. 

There shall I join his club of kindred souls, 

Formed to prospect that other Out-of*Doors. 
atm, atill, he shall reveal to we those dear 
And precious things, that are not for the mart, 

To which my untrained eyes are mostly blind. 

/ferfcerf Brookea. 

H.J.C, 
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LIST OF PAPERS BY A. H, fi. IAJCAS. 

1882. 

On the Hendon Beds of the Western Extremity of the Isle of Wight, Geological 4 
Magazine, n.s, Decade li, Vol. ix, j». 97. 

1885. 

Charles Darwin in Australia. Vlrf. Nat., 11, p, 20. 

188C. 

Note on the Habits of Hermit Crabs. Trans, and Proc. Roy. Hoc. VicL, xxii, p. 81. 

1887. 

On the Sections of the Delta of the Yurra, displayed in the Fisherman’s Bend Cutting. 

Trans, and Proc. Roy. Boe. Viet., xxiii, p. 165. 

On the Sound Organs of the Green Cicada. Tran*, and Ptoc, Hoy. Soc. Vlc£., xxiii, 
p. 173. 

On the Production of Colour In Birds' Eggs. Trans, and Proc. Hoy . Hoc. Viet., xxiv (1), 

p. 62, 

1888. 

Presidential Address. Plot. Nat?., v, p. 1. 

1880. ■ 

Victorian Sharks. Viot. Nat., v, p. 175. 

(‘residential Address. Viet. Nat., vi, p. 45. 

1890. * 

Short Address on Recent Progress in Biology. Proc . Hoy. Hoc. Viet., (N.S.) ii, p. xvii. 
A Systematic Census of Indigenous Fish, liitherto recorded from Victorian Waters. 
Proc . Roy. Hoc. Viet., (N.S.) 11. p. 15. 

On the Occurrence of Kraussina tamarckiana (Davidson), at Wllliamstown, with a 
Census of the Victorian Braehiopoda. Proc. Roy. 8o(\ Viet., (N.S.) 11, p. 48. 

On some Additions to the Fish Fauna of Victoria. Proc. Hoy. Hoc, Viol.. (N.S.) ii, p. G3. 
Notes from the Biological Laboratory of the Melbourne University. (1) On the Occur- 
rence of a Partially Double Chick Embryo. Proc . Roy. Hoc . Viet., (N.S.) ii, p. 11], 
Zoology ; Vertebrata. In "Handbook of Victoria", Aust, Assert. Adv. Hoi. , Melbourne 
Meeting, 1890. 

The Geographical Distribution of Land and Fresh- water Vertebrates In Victoria. Kept. 
Australasian Assocn. Adv. Hoi., ii, p. f»SB, (Title only.) 

1891. 

On the Occurrence of certain Fish in Victorian Seas, with Descriptions of some New 
Species. Proc. Roy. Hoc, Viet., (N.S.) ill, p. 8. 

A Visit to Lake Nlgothoruk and the Mount Wellington District, Glppsiand. Viet, Nat., 
vlii, 17. (With A. W, Houdtl and A. Dendy.) 

1892. 

A New Species of Fresh-water Fish from Lake Nlgothoruk, Mount Wellington, Victoria. 
Proc. Roy. Hoc. Viet., (N.S.) iv (1), p. 27. 

Note on the Distribution of Victorian Batrachian*. with Descriptions of two New 
Species. Proc. Ray. Hoc. Viol. (N.S.) iv (V), p. 69. 

An Introduction to the Study of Botany, with a Special Chapter on some Australian 
Natural Orders, (With A. Dendy.) (Melbourne, 1892.) 

1894. , 

On a new 8k ink LUard from Tasmania. Proc. Linn. Hoc. N.S.W., Ser. 2, vlil 1893 
pt. 2, p. 227. (With C. Frost.) 

The Lizards Indigenous to Victoria. Proc. Roy. Hoc, Viet., (N.S.) vi, p. 24. ( With O. 

Frost.) 

1895. 

Preliminary Notice of certain New Species of IAzards from Central Australia Proo 
Roy. Soc . Viet,, (N.S.) viil, p, 264. (With C. Frost,) 

On the Formation of a Mackerel Sky. Pitoc. Linn. Soc. N.S.W., Ser. 2, ix 1894 

pt. 8, p. 661. 

1896. 

Further X’rellroinary Notice of certain Specie* of Lizard* from Central Australia, 
Proo. Roy. Soc. Viet., (N.S.) vlii* p. 1. (With C. Frost.) 
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Descriptions of a now Species of Ablepharus from Victoria: with Critical Notes on two 
other Australian Lizards. Proc, Linn, Soc. N.SAV., xxi, pt. 3, p. 281. (With C. 
Frost . ) 

1897. 

On Home* Facts in the Geographical Distribution of Land and Fresh-water Vertebrates 
in Victoria. Proc. Roy. Soc. Viet., (N.8.) lx, p. 34. 

JVHcriptlon of two new Speclek of Lizards from Central Australia. Proc. Boy. Soc. 
Vivt., (N.S.) ix, p. 04. ( With 0. Frost.) 

1898. 

Contributions to a Knowledge of the Fauna of British New Guinea. Lacertllia and 
Batrachla. 1’iioc Linn. Sqo. N.S.W., xxiii, p, 357. 

Distribution of Lizards in the Pacific. Kept. Australasian Assomu Adr. Sci.. vtl, p. 863. 
(Title only.) 

Histology of Pint warp ns. Kept. Australasian Assam. Adv. Sci., vii, p. 4 . (Title 
only. ) 

1900. 

Description of a. new' Lizard from Northern Queensland. Proc. Hoy. Soe. Viet., (N.S.) 
xll (2), p. 115. ( With C. Frost.) 

1901. 

A Comma of Australian Lizards. Kept. Australasian Assovn. Adv. Sci vili, p, 266. 
{With 0. Frost.) 

# 1902. 

Descriptions of some New Lizards from Western Australia. Proc . Boy. Hoc. Vie/., 

(N.S.) xv (I), p. 70. {With C . Frost.) 

1903. 

Description of two new Australian Lizards, Varan us spenoeri and Diplodactylus 
bUinvatus. Prov. Boy, Hoc. Vwt. (N.S.) xv (2), p, 145. {With C . Frost.) 

1908. 

Presidential Address. The Itelations of Science and Government. Puoc. Linn. Soc. 
N.S.W., xxxlii, p. 1. 

1909. 

Presidential Address, lie vised List of the Fucoideae and Florideae of Australia. Proc, 
Linn. Soa N.S.W., xxxiv, p. J. 

The Animals of Australia. ( IVftA TV. It, I). Le Souef. ) (Melbourne, 1909.) 

The Future of the Pucific. Kept. Australasian Assovn. Adv. Set, xll. p. 386. 

1911. 

The Birds of Australia. ( IVtDi IV. H. D. Lc Soucj.) (Melbourne. 1911.) 

1912. 

The Gases present in the Floats (Vesicles) of certain Marine Algae. Proc, Linn. Soc. 
N.S.W., xxx vi, 1911. pt. 4, p. 626. 

Supplement ary List of the Marine Algae of Australia. lYtoc. Linn. Soc. N.8.W., xxxvii, 
pt 1, V . 157. 

1913. 

Notes on Australian Marine Algae, i. Pkoc. Linn. Soc, N.S.W., xxxvlii, pt i, p. 49. 

1914. 

Marine Algae. N.S.W, Handbook , 6.A.A.8. Meeting, Australia, 1914, p. 469. 

1916, 

Notes from the Botanic Gardens, Sydney: Parthenogenesis In Aquatic Phanerogams. 
Puoc, Linn. Soc. N.8.W., xli, pt. 3, p, 417. 

1917. 

An EHHoreMeenee on some New Zealand Kelps. Pnoc. Linn. Soc. N.S.W., xit. 1916, pt. 4, 
V. 676. 

1919. 

The Algae of Commonwealth Bay. Australasian Antarctic Expedition, 1911 -14, 
JSolenfi/io Reports, Series C, vli, 2. 

Notes on Australian Marine Algae. 11. Description of four new Species. Proc. Linn. 
Soc. N.S.W., xllv, pt 1, p. 174. 

A Week among the Sea-weeda at Portsea. Viot Not., xxxvl, p. 60. 

Foma grown in the Open. Viet, Hat,, xxxvl, p. 89. 
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1925 . 

Algae, The llluatratcd Au#(rati«ii Bncyelopaedia. Vul, i, p. 47, 

mt>. 

Notes on Australian Murine Algue. HI. The Australian Species of the Genus 
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ON THE IDENTITY OF THE BUTTERFLY KNOWN IN AUSTRALIA AS 
Hirrunos V Mini A VIULKROPE BOISD., 1832, 

By G. A. W.vTi;ttnoiHi:, D.Sc., B.E., F.K.E.S. 

I'Kuad Stub September, 19370 

One of my tasks, when in London during 1936, was to ascertain, if possible, 
the precise locality in Australia at which the species described by Boisduval in 
1832 as Ha tyros yhileroye was obtained, This name has been applied to a species 
of Hvterouymyha allied to H. nivroge Fab., 1775, My investigations, however, 
have led me to the conclusion, as shown below', that the name yhilerayv cannot be 
used for the species to which it has been applied for about 80 years and, indeed, 
must sink as a synonym of Satynts klttgi Gudr., 1831. 

It is well known that considerable confusion has arisen in regard to the insects 
obtained during the French voyages in the Pacific during the early years of last 
century. The localities are often interchanged, and sometimes the specimens 
collected on one voyage are mixed with those of another voyage. Then, again, 
different entomologists wrote on different voyages almost contemporaneously. The 
Iw'o voyages which form the basis of this discussion arc the voyage of the 'VvquiUc* 
and the voyage of the \-t*/rnfabr\ 

The only port in Australia touched at by the Coquille* was Sydney, from 
17 January to 22 March, 1824. Whilst at Sydney an excursion was made across 
the Blue Mts. to Bathurst. (Xarrative of Voyage of ‘CaquiUr', Vol. 1, p. 240, by 
Lesson.) The butterflies of this expedition w*ere first figured in colour on Insect 
Plates 13 to IS in the years 1830 and 1831. The figures on the plates are very 
good, and there Is no difficulty in recognizing the species. The names are given 
at, the bottom of the plates and the new’ species are attributed to Gudrin. The 
text was not published until 1838, when the descriptions are given in Zoology II, 
pt. 2. On page 272 Gudrin states that Boisduval had at his disposal the specimens 
from the VoquilU’. 

In Australia the 'Aatrobibe* called at King George's Sound, 7-26 Oct., 1826; 
Western Port, 12-19 Nov., 1826; Jervis Bay, 26-29 Nov., 1826; Port. Jackson, 1-19 
Dec., 1826: Hobart, Tasmania, 16 Dec,, 1827, to 5 Jan., 1828. The butterflies were 
described by Boisduval in 1832 and, In addition to the species collected on the 
voyage of the 'AHir»lahe\ he included species from other French voyages and the 
species described by Fabricius, Donovan. Leach. W. »S. Macleay and others. He 
indeed produced a descriptive catalogue of the butterflies of the South Pacific as 
then knowm. In the text he mentions all the Pacific species of Gudrin, figured 
on Plates 14, 15 and 16, using Gudrin's names excepting Argynni/t gaberti, He 
credits the names to Gudrln, but does not quote the plate or figure. Of the figures 
on Plate 18 of the %'oqu itfe% Boisduval mentions voritus and poeta, both of which 
he attributes to GudHn. It is an open question whether he actually Haw these 
plates of the 'CoquilU'' before he wrote the 'Astrolabe’ text or the specimens in the 
Paris Museum labelled by GudrJn. I believe the first to be the case. Then, while 
cc 
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11m* catalogue of Boisduval waft in the press, IMates 13, 14bis, 17, utiti probably IS 
were published. The species on these plates arc referred to in an 4 < Av1b m , a page 
inserted, without pagination, just after the title page. Here Boisduval identifies 
some of his new species with those figured by Guferin on these plates, and says 
S. klugi Gu6r. is the same as philerope Boisd. He mentions that he had seen 
in the Museum the specimen of el cot an labelled poet a by Guerin, and is at a loss 
to understand why UuGrin changed the name. When the text of the 'CogaiZle 4 
was published in 1838, Guerin used the names given by Boisduval in preference 
to his own. Ou page 279 he gives N, philerope Bois. with K. klugi Gufir. ns u 
synonym. 

On placing the above before Mr. F. Hemming, he gave it as his opinion that, 
as Boisduval himself had stated that his N. p/ji/rrope was identical with N. klugi 
Guer., the name philerope must sink to klugi. This is confirmed by Guerin in 
1838, and there seems to be no doubt that both Gu6rin and Boisduval saw the 
types. In all cases where the new species were given as identical in the two 
voyages by Boisduval. It should be noted that the name given by Gudrin now 
takes precedence, excepting in the case of klugi and philerope, the name philerope 
being applied to a Heteronpmphu ami not used as a synonym of frlwpf, Also, if 
Plate 17 of the '<'oqtUllc\ on which klugi is figured, had appeared earlier, Boisduval 
would have adopted that name in place of philcrop* . 

It was then necessary to examine all the specimens that may have been 
obtained during the voyages of the 'Coquille' and the 'Astrolabe'. Fortunately, 
many years ago the Boisduval collection had become part of the Oberthur 
collection which, in 1927, was purchased by the British Museum of Natural History. 
The old specimens labelled klugi. sin pa (the male of klugi) and philerope were 
carefully examined, as well as five specimens from the Paris Museum, sent by 
M. F. lo Cerf, who said that beyond these five specimens there were no other 
specimens unquestionably taken on the voyages of the 'Voquitle' or 'Astrolabe'. 
Photographs of the labels in the British Museum were taken by Mr. N. D. Riley 
and submitted to M. It. Oberthur and M. F. lo Cerf for their opinion on the hand- 
writing. 

It remains to be seen how the name philerope came to be used for an Australian 
species of Heterongmpha. These species are all single brooded and have very 
definite times of appearance on the wing. The following are pertinent to the 
discussion. 

Hatpins klugi GtP5r. first appears on Insect Plate 17, fig. 2, 3831, in the 'Coquille' 
Atlas. No sex is stated, but the figure Is of a female and must have come from the 
Blue Mis., as the figure agrees best with my series from there. 

Katgrus singtt Boisd. is described from a single specimen in the ' Astrolabe \ 
p, 145, 1832. This Is a male and the other sex of klugi. It, no doubt, came from 
near Sydney as, with the exception of Hobart, the other porta of call by the 
* Astrolabe* were too early for it to be on the wing. It is stated to resemble yierope, 
and no ocelli are mentioned on the underside of the hind wing. There is a male 
in the British Museum labelled singa B.d. nlle. boll, in what I believe to be 
BoisduvaVs writing, to which has been added, at a later date, fciupi Gr. This is 
without doubt the holotype nmle of singa. 

Sutj/nts philerope Boisd. was described in the 'Astrolabe', two pages after 
singa. and is also stated to have a great resemblance to me rope. The Latin and 
French descriptions do not quite accord. There is one ocellus on both wings on 
the upperside and on the underside of the forewing in the male, but the Latin 
description seems to suggest no ocellus on the underside of the hindwing, and the 
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French two ocelli. The female has definitely one ocellus on the upperaide anti 
underside of the forewings and two ocelli on both sides of the hindwing. The 
types are not available and are probably lost. Boisduval states in the "Avis” 
that this species is the same ns K. klugi Gufir. 

When the' text of the *Coqvitle' appeared in 1838, Guerin adopted the name 
philcrope Bois. (Zoology, Vol. II, pt. 2, p. 279) and placed klugi as a synonym 
and copied BoisduvaPs Latin description only, giving the locality as near Port 
Jackson. Gti6rin also used BoisduvaPs names for other species in preference to 
his own. 

In the Voyage of the 'Favorite', Suppt,, PI. 3, Feisthamel gives a good figure 
of the male of s inga, which is correct. BoisduvaPs description is copied, but the 
third word "fuseis" of the Latin description is Inadvertently omitted. Regarding 
philerope, of which a figure is also given on PI. 3, BoisduvaPs Latin description 
is copied, but the French is considerably altered. The male description does not 
refer to the Heteronympha, but the female description and figure certainly do. 
The figure Is stated to be of a female variety, but it is a normal mainland female. 
On p. 16 the 'Coquille' figure of klugi is incorrectly said to be a male. 

In Annals Magazine Sat, Hist,, (3), xlx, p. 125, 1867, Butler considered 
philerope Bois. to be a composite species, and incorrectly calls the 'Favorite' figure 
of philrrope a male. He then describes and figures what he considers the female 
philerope. His figure, description and the specimen still in the British Museum 
show it to be the female of H. meropv iluhoulayi Butl., 1867. In a note to his 
male he states: "Dr. Boisduval, Ou6rin and Westwood have agreed in considering 
this to be the female of klugi, which belongs to another genus". 

In his Catalogue of the Satyridae in the British Museum, 1868, Butler still 
considers philrrope Boisd. a composite species (p. 100 and p. 166) and still 
considers the ‘ Favorite * figure a male, 

It Mill be seen from the above that there has been considerable confusion 
and the sex of various specimens has been incorrectly given. The puzzle is 
cleared up when it is seen that Gufirin and Boisduval, and certainly Feisthamel, 
incorrectly considered the 'Coquille* figure of klugi a male. 

The specimens examined in London were as follows: 

1. The holotype male *S*. ttinga Boisd. from the Boisduval collection, now in the 
British Museum. 

2. A male from the Paris Museum with an old label by H. Lucas singa 13d v. 
This may be the original of the 'Favorite* figure. It, like No. 1, is the 
male of klugi, 

3. A female in the British Museum from the Boisduval collection with a label 
Philerope B. nlle. Holl. This is not in the handwriting of Boisduval. It 
may be the specimen figured in the Favorite* and Is the female of the 
Heteronympha from the mainland. It has been incorrectly considered the 
allotype female In the British Museum. 

4. A male of the Tasmanian race of the Heteronympha in the British Museum 
from the Boisduval collection with a label n. holland and a manuscript 
name In BoisduvaPs writing. 

5. A female in the Paris Museum of the same race as No. 4 with the same 
manuscript name in the handwriting of H, Lucas. 

6. A male from the GuenSe collection in the British Museum with a label 
Satynis klugi Gu6r. which is almost identical with No. 4 and is not klugi 
Gufir, The label Is in the handwriting of Guen^e. 

The available data as set out above lead to certain conclusions, 
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There is no evidence to show that the butterfly at present called philvrope is 

really Boisduvars species. No example has been found In the Bolsduv&l collection 

nor iti the Pails Museum so labelled by him. Boisduval’s description of his male 
phUeropv agrees better with the female of klugi in having one ocellus on the hind- 
wing above and the colour of the hindwing below. Both male ant* female of the 
Heterongmpha have two ocelli on the hindwing above, excepting in two specimens. 
The wavy lines are not black in the Bvteronympha but t when they are present, 
are black in the female klugi. 

It is my opinion that philerope Bolsd. has for Us male the female fciupi and 

for its female either the male or the female of the HvAenmgmpUa. This will 

explain why Boisduval considered his philerope the same as klugi Gu£r. and also 
Fetsttmmel considering his figure of philerope to he a variety. 

Since philerope is not a valid name, the Ueteronympha that has for a long 
time borne that name requires a name, which is given below. The synonymy 
of the species concerned is also given, 

Xenica Ki.ua i Gu6rin. 

Kutyrux klugi Guerin, 1831, Voy. Coquille, Atlas Plate 17, flg. 2 (female); 
S, Nivija Boisd., 1832, Voy. Astrolabe, Lep„ p. 145 (male); X. philerope Bolsd., 1832, 
J.v., p. 147 (part, female as male); Xenial klugi Gu6r„ Waterh. anti Lyell, Butter- 
flies of Australia, 1914, p. 44, flgs. 137, 138, 825 (males); A*, klugi Gu6r., Seitz 
Maerolep., 1911, Vol. ix, p. 304, PI. 93c. 

This is one of the commonest Satyrids In Australia. It is found from southern 
Queensland throughout N. S. Wales within 150 miles of the coast, Victoria, South 
Australia, and coastal Western Australia. In more southern localities it occurs 
near the sea. It is also plentiful in Tasmania. 1 have recently examined more 
than 300 specimens, and in only two cases do I And a subapical ocellus on hind- 
wing above. Although the two ocelli are present below, they are usually indistinct. 
This species does not show any marked geographical variation, but specimens from 
Western Australia are usually smaller than those from the east, The type locality 
is the Blue MU. t N. S. Wales. 

In Western Australia an allied species, X. minya* Waterh. and Lyell, 19X4, 
is found. It has the dorsum of forewing above yellow instead of brown-black. It 
is found earlier in the year than klugi and shows marked geographical variation. 

Hktkhonympha 1'enki.opk. n, sp. 

//. philerope, auctorum; tialyrus philerope Bolsd., 1832, female only; //. 
philerope, But!., 1867, male only. 

The male of this species can be reudily recognized by the prominent sex mark 
occupying more than the basal half of the cell of the forewing above und reaching 
a prominent black cell spot. In bred specimens this sex mark is black, but It 
becomes duller with age. The upperside of the forewing is black with orange 
spots and a subapical ocellus. The hind wing is mange with termen and a short 
band beyond cell black, a prominent subtornal ocellus and a variable smaller 
subapical ocellus. Beneath, the forewing is paler than above, with apex darker 
and with black spots, but without the sex mark so that the black cell spot is very 
conspicuous; a ringed subapical ocellus. Hind wing orange-brown with three red- 
brown wavy lines; a prominent ringed subtornal ocellus and a smaller ringed 
subapical ocellus. 

The female is somewhat similar to the male, but without the sex mark; there 
is a black basal streak in cell and another below ceil. The spots above are usually 
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paler and smaller, that between the apex and subapieal ocellus of forewing usually 
much darker. Ocelli ns In male. Beneath, Bomewhat similar to the male, with 
the apex of forewing and the hindwing with a violet, pinkish or yellowish tint. 
The anal angle of the hind wing is slightly produced and the termen of hindwing 
wavy in Australian specimens. 

Both sexes have a general resemblance to H. mvrope Fab., but it has not so 
extensive a range. It is found in the mountains of N. S. Wales and Victoria. 
Also at an altitude and at sea-level in Tasmania. It has not been found in South 
Australia or Western Australia as stated in Seitz, Vol ix. It has developed races 
both In Australia and in Tasmania. It has only one brood and rarely appears 
on the wing before the middle of January. My earliest dates are Dec. 30 from near 
Dorrigo, N.S.W., 4,800 ft.; Jan. 23 from Hobart and Cradle Mt., 2,000 ft,, in 
Tasmania. I have examined f>0 specimens from N. S. Wales, 40 from Victoria and 
40 from Tasmania. 

The types of all the races are in the Australian Museum, Sydney. 

H. PENKZ.OPK FKSEUiWu «• SUbSp. 

tfatyrux phitrropr, Feisthamel, 1839, Voyage Fuvorite, Suppt., p. 16, PI. 3, 
fig. 2, female; H. philrropf, Waterh., What Butterfly is That?, 1932, PI. xv, fig. 4A, 
female. 

This is the largest race. The male is much brighter than specimens from 
Victoria. The orange spot at end of cell of forewing is separated from the large 
subdorsal spot by a black bar; the subapieal ocellus of the hind wing is sometimes 
without the white pupil. Beneath, the apex of forewing and the hindwing orange* 
brown, the remainder of the fore wing yellow-brown with black spots; ocelli 
prominent. 

The female above is much darker than the male and the spots are smaller 
and paler. The basal streaks in and below the cell df forewing are well defined, 
as is also that of the hindwing; ocelli as in male. Sometimes there is an additional 
small ocellus in area 5 of hindwing. Beneath, the markings as in male, but the 
apex of forewing and the hindwing usually with a purplish or pinkish tint of 
varying intensity, rarely yellowish-brown. 

I have found this race commonly at Barrington Tops during the latter part of 
January and early in February, It was not seen during a visit in the middle of 
December. Holotype male, allotype female and purutypes are from this locality, 
t have a few specimens from New South Wales from Stonehenge (Mar.) ; Ebor 
4,800 ft. (Dec, 30); Blue Mts, (Feb., Mar.); Moss Vale (Apr.) and Mt. Kosciusko 
5,000 ft. (Feb.). 

H. penjxope sxCTopt; n. subsp. 

H, philvrnpv, Waterh. and Lyell, 1914, Butterflies of Australia, figs. 112-4, 
figs. 99, 110 aberrations; Waterh., What Butterfly is That?, 1932, FI. xv, fig. 4, 
male. 

The male of this race is shaped like that of the previous race, is smaller, the 
orange on the upperside is paler, and the spot at end of cell of the forewing is 
usually connected with the large subdorsal spot in la. Ttfe subapieal ocellus of 
hindwing is small and in one case absent. Beneath, the colour is not so deep 
as in the typical race nor is there so much difference between the basal two-thirds 
of the forewing as compared with that of the hindwing. The figure in 'What 
Butterfly is That?' is much too dark. 

The female has the spots of the upperside the same shade or darker and larger 
than those of the typical race, The spot between the apex and the subapieal 
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ocellus of forevying above Is darker than the other spots. Beneath, the purplish 
or pink tint is not so pronounced, most specimens having the apex of forewing 
and the hindwing yellowish-brown. The female has a greater resemblance to the 
male than Is the case in the typical race. Several melanic specimens are known. 

Holotype male, allotype female and paratypes from Gisborne, Victoria, where 
it is usually common from Jan. to March. I have it also from Fern Tree Gully. 

H. PEN ELOPE A I.OPK, U. SUbBp, 

This is a still smaller race in which the black of the upperside is still further 
reduced. Both males in the Museum are without the subapical ocellus on the 
hindwing above. Beneath, the general colour is yellow-brown. I have only seen 
one female which approaches the more eastern Victorian race. It has u pale 
spot below the subapical ocellus of forewing above, a character sometimes found 
in females from Gisborne. Beneath, the spot below the subapical ocellus is almost 
white and the hindwing has a faint tint of purple. The ocelli are proportionately 
smaller than in sfcrope. 

Two males and one female from Lome, Victoria, in February and March. 

H. PENELOPE D1KMICNI, li. SUbSp. 

This race resembles stvrope, but the forewing is not so narrow nor the apex 
so pointed. The anal angle of the hindwing in the female is not so drawn out as 
in Australian specimens. It is also smaller. 

In the male the spots above are not so bright as in the mainland races, the 
pale spot at end of cell of forewing is not connected to the large subdorsal spot 
in holotype but is connected in four of the fifteen males before me from the type 
locality. On the hindwing the subtorna! ocellus is prominent, but the subapical is 
small, without a pupil in the holotype, in two specimens it is absent and in six 
specimens an additional small ocellus is present in area 5. Beneath, this race is 
paler than the others, being yellowish -brown with the wavy lines on hindwing 
indistinct. 

The female resembles the male much more than in the other races and 1ms a 
cream spot below the subapical ocellus of forewing above. Two of the three 
females from the type locality have the underside of the hindwing yellowish-brown, 
the other suffused purple. 

I have used the name divmmi as it was on some of Boisduvars labels on his 
Tasmanian specimens. 

Holotype male, allotype female and paratypes from New Norfolk near Hobart 
in February; also from Hobart, Jan. 23; Mt. Wellington, 2,000 ft., in March; 
DiuiuMy and Maria Is., in Feb.; I also place here a female from Launceston (Feb.) 
and a poor pair from Burnie (Mar.). 

H. PENELOPE PA NOPE, n. SUbSp, 

This is the smallest and darkest race of all, and I have only males before me. 
On the upperside the orange spots are reduced in size and the spot below the 
subapical ocellus of the forewing is almost white in most specimens. Seven of the 
eight males before me have an additional ocellus in area 5 of the hindwing, and 
these botU have a white pupil. On the underside the ocelli are well defined and 
are ringed and are the same number as above, the pale spot below the subapical 
ocellus of the forewing is even more prominent than above. The general colour 
of the apex of the forewing and the hindwing Is reddish-brown. In the forewing 
the apex is less acute and the termen more bowed than in the Australian races. 

Bight males from Cradle Mt., Tasmania, 2,000 ft., in January, and one male 
from Mt, Magnet, also in January, 
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NOTES ON AUSTRALIAN MOSQUITOES (D1PTERA, CULICIDAE). 

PART HI. THK OKNLH AGUOMYIA TIIKOHAU). 

By I. M. Mackrrrah, M.B.. Ch.M., B.Sc. 

(Five Text-figures.) 
fltc'ful -.'Mil September, 193 7. 1 

The genus Acdvmyiu includes a small number of rare, ornate species, well 
separated from other genera, and forming such a compact group that at one 
time African, Oriental, and Australian specimens were all included in one species. 
Edwards (1929). however, recognized four species, one South American, two 
African, and one common to the Oriental and Australian regions. In the present 
paper, a fifth species is recognized, the distribution of the genus being: 
A. xfjwiMipr-rtnix Arrib. (South America: British Guiana), A. africana Nev.-Lem. 
(Africa: Uganda, Nyasaland), A. fttrfurva End. (Africa: Katncrun, Dar-es- 
Salaam), A. vutasHv.ta Knub (Oriental: widespread; Australia: Northern 
Territory, Queensland), A . vniustipoi Sk. (Australia: New South Wales). 

Akdomyia oatasxhjta Knab. 

Several adults were bred from larvae collected at Eidsvold, South Queens- 
land, in April, 1924. They agree with previous descriptions (Taylor, 1916; 
Edwards. 3924; Barraud, 1927), and I have no doubt that they are identical with 
the true Oriental A. catantlcta. The larvae were collected in an extensive swamp, 
and were extremely difficult to find, as they were almost transparent, pale green 
in colour, and clung tenaciously to the aquatic vegetation (Nitella), In captivity, 
they were observed to cling for prolonged periods to the smaller stems of the 
plants, from which they evidently obtained their oxygen, as they only came to 
the surface when dislodged by violent shaking or stirring. Thus, in habits, as 
in general morphology, these larvae resemble those of Mansania, with which 
they are sometimes associated (Edwards, 1932). Predaceous insects were 
extremely abundant in the swamp, but seemed to have little or no effect on the 
Avdompia larvae. 

The general appearance of At'dompia larvae is very striking and charac- 
teristic. They may be readily recognized with the naked eye by the extraordinary 
length of the thoracic and abdominal plumes, and by the enormously swollen 
antennae. In addition, the structure of the antennae, the very large, unusually 
formed, pendulous palpi, the absence of a pec ten on the siphon, the peculiar 
structure of the comb on the eighth abdominal segment, and the presence of 
soft hairs dorsally on the anal saddle, are characters which, so far as I can 
determine, are found in no other larvae. The presence of a pair of hooks at 
the tip of the siphon Is also rather characteristic, but similar hooks also appear 
in the genus Tamiorhynchm and in certain species of Culex <t\ basicinctm Edw„ 
and others) . they are evidently an adaptation to a clinging habit, and have been 
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evolved Independently in the different groups, for the bristles which arc modified 
to form them are not the same in all species. 

The larvae of A , vutusticta from India have been described already by 
Barraud (1923), but the Queensland specimens do not agree entirely with his 
description and figures, so it would seem well to figure them and give a short 
description- Antennae with all three terminal bristles of approximately equal 
length, and all plumed; antennal plume consisting of ten plumose hairs all 
markedly longer than the shaft of the antenna. Post-antennal hairs arranged in 
un oblique row of three on each side, with a stellate tuft of seven or eight short 
hairs lying anterior and slightly medial to the Inner of the three; outer tuft 
consisting of nine long, dark, heavily plumose hairs; middle tuft of six or seven 



Text-figs, l-o.— Full-grown larva of A. vatatHctn. I, Head, 2. Antenna, 
3. laiblal plate. 4, Terminal segments. S. Comb, 
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hairs, which arc pale in colour, about half the length of the outer, and finely 
plumed; Inner tuft composed of three stout, long, dark, heavily-plumed hairs. 
Siphon uniformly covered with short, soft hairs, which are not specially developed 
on any part; siphomtl tuft composed of five or sis; plumed hairs; siphonal Index 
approximately 8. The three more dorsal hair tufts on the eighth segment are 
plumed, as is the tuft of three hairs arising from the saddle of the anal segment. 

The Indian larva described by Barraud differs chiefly in that the hairs 
composing the antennal tuft are shorter, being noticeably shorter than the shaft 
of the antenna; the apical hairs are, however* similar. One cannot tell from the 
description whether the post-antennal tufts are similar or not. The characters 
of the terminal segments appear to be similar, though this would not. be apparent 
from a study of the drawings alone. There are certainly no recorded differences 
of sufficient magnitude to warrant separating the Australian form specifically 
from the Indian. 


Akdomyja vKXrHTtm* Skuse. 

The type of A. rvnuxlipt'.tt, a female from Elizabeth Bay, Sydney, remains 
unique; it appears to be somewhat faded, but is in quite good condition. The 
late Pr, K. J. Tillyard collected some Ardomyia larvae In National Park, N.S.W., 
in February, 1917, which are presumably referable to this species, but l have 
been unable to rediscover it in this or any other locality. 

Taylor (1914), after examining Sk use's types, considered that the Queens- 
land species was the same as A. venustipvH. and Knab’s name, fatnxtivta t has 
since then been regarded as a synonym. A comparison of the specimens from 
Eidsvold with Skuse \s type, however, showed differences, which warrant specific 
distinction, particularly as they arc in characters that are quite constant in the 
Eidsvold series. The two species may be separated as follows: 

A. catuxticta Knab. — Wings with four large, white costal spots, the third from 
the base oblong and extending half across the field of the wing. Abdomen 
brown; with a pair of round, subapical spots on tergites 3 to 6; with narrow 
lateral zones of yellow^ scales on the third and subsequent segments, 
expanding right across the apical edge of the eighth segment; and with a 
pair of oblique white patches on the basal half of each segment. Second, 
third, and fourth segments of hind tarsi black, with broad basal and narrow 
apical white rings (together forming a series of broad wdiite rings on the 
legs); fifth segment white, with the apex narrowly black. 

A. renuMtiinxt Skuse.— Wings with only three small, rounded costal spots. 
Abdomen brown, irregularly mottled with creamy scales, which do not form 
any definite pattern; there are no prominent yellow' markings. Second 
segment of hind tarsus similar to the above, but with the pale rings 
narrower; third segment entirely pure white; fourth wiiite, with a narrow 
brown apical ring; fifth black, with a narrow white basal ring. 

The larvae from National Park differ from those of A, rataxtirta in several 
respects. The middle of the three post-antennal hair tufts consists of eight plumed 
hairs, which are as long and as prominent as the outer and inner. The inner 
hair tuft is composed of six or more, never less, plumed hairs, which are as 
long as the other tufts. The siphon is distinctly longer and more slender, the 
index being 3*5 or more. If these larvae are really those of A, venuxUpex, and 
It is reasonable to suspect that they are, their characters support the si>eciflc 
distinction from A . catmticta . 

DD 
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THE PETROLOGY OF THE HARTLEY DISTRICT. IV. 


THE Af .TRUED DOUCRITK DYKES. 

By Oeumaine A. Jopun, B.Sc., Fh.D., Department of Geology, 

*. University of Sydney. 

(Head 29th September, 1927.1 

A study of the petrology of the Hartley District is incomplete unless mention 
be made of the numerous basic dykes that occur in the area. 

In an introductory summary of the general geology of the area (Joplin, 1931), 
these dyke rocks were erroneously referred to as keratophyres. At that time only 
two specimens had been sectioned, and they contained albite and quartz. The 
writer was thus misled in considering them to be acid alkaline rocks. It is now 
known that the albite is deuteric, that the quartz grains are xenocrysts, and 
that the rocks have no affinities to the keratophyres. 

Field Ovvttrrenvv. 

The dykes are very numerous and appear to form a swarm which invades 
members of the Plutonic complex and the hornfelses of its contact aureole. They 
are rarely more than four feet in width and often considerably narrower, and 
the length of any single continuous mass is usually less than sixty feet, though 
side-stepping is frequent and several discontinuous outcrops may extend for longer 
distances. 

The dykes follow prominent joiut directions in the igneous or metamorphie 
rocks and they usually have plane parallel sides bounded by the joints in the 
country rocks. In such cases there is little doubt that the method of intrusion 
has been simple displacement or the widening of the joint fissure. There are 
a few dykes, however, notably one behind the Royal Hotel and a smaller one on 
Moyne Creek, which show transgressive relations and some evidence of stoping, 
and it 1 b apparent that the igneouB mass has come into its present position partly 
as the result of replacement of the country rock (Culey and Joplin, 1937). 

The dykes that have been studied petrographically occur on Campbell's Creek 
and its eastern tributary, on the River Lett and its tributary behind the hotel, 
and on Moyne Creek. Others, however, are known to outcrop on Grant's Creek 
and south-west of Cox's River on the property of Mr. Chris. Commons, Frequently 
the dykes are much altered and appear as elongated masses of dark soil or as 
spheroidally weathered boulders. 


Petrography. 

In the hand-specimen the rocks are fine-grained and often somewhat stony. 
They vary front dull green to dark grey, the colour depending on the amount of 
chlorite present Occasionally small pink phenocrysts of plagioclase are visible 
and specks of pyrites and calotte are not infrequent Many of the dykes, especially 
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tiie one belaud the hotel, contain xenocrysts of Quartz and felspar (Culey and 
Joplin, 1037 ), which are usually about. 2 nun. across, but may measure half an 
inch or more. 

Under the microscope the rocks exhibit a variable grainsize, and consist of 
plagtocluse phenocrysts in a groundmass of plagioelase, augite, iron-ore, brown 
hornblende and sometimes a little biotlte, apatite and quartz. Chlorite, carbonates, 
spliene, haematite, prehnite and a zeolite may occur as deuteric minerals. 

All the dykes have suffered deuteric alteration, and a single intrusion may 
show varying degrees of, and a patchy distribution of, the alteration. 

The rocks are slightly porphyritic anti the groundmass may be Iniersertal 
and/or subophitic or intergranular. In some cases the phenocrysts and larger 
felspars of the groundmass occur in a mass of chlorite and the rock has the 
appearance of h fine-grained porphyritic volcanic rock. This peculiar type, how- 
ever, is associated with the normal rocks and appears to represent an advanced 
stage in the alteration of the ground muBS. 

Tabular phenocrysts of plagioelase measure 1 to 2 mm. and are often twinned 
according to the Carlsbad and Albite laws, in most cases the phenocrysts show 
Incipient albitizatlon along cleavage cracks (Bailey and Urabhum, 1909), and the 
whole phenocryst is often entirely replaced. The original composition of the 
felspar appears to have been labradorite ( Ab^An.,). The phenocrysts not only 
show alteration to albite, but also to chlorite and/or calcite, and the chlorite may 
occur in selective zones in the felspar. The small plagioelase laths in the ground- 
mass are andesine, varying in composition from Ab d „An aii to Ab :>T Aiv in . and are 
often altered to chlorite. 

Augite occurs in stout prisms or rounded grains measuring up to 0-3 mm. 
These often mould the felspars, but may occur In small independent grains. The 
pyroxene is pule green in colour, ZAC = 40°, and multiple twinning is often 
developed. 2V is small, but hardly small enough to justify the assumption that 
the pyroxene is approaching enstatite-auglte. The mineral shows alteration to 
carbonates, chlorite or an amphibole, the two first being the more common. In 
many of the altered rocks no pyroxene is present at ull, but its original presence 
is suggested by masses of carbonates and chlorite. 

Brown hornblende is present only in the less altered types and occurs only in 
small amount. It forms slender Idiomorphic prisms measuring U-3 mm. X - pale 
yellow, Y - pale brown, 55 ~ dark brown (Z > Y > X) ; Z A C 17°. It is optically 
negative and the elongation is positive. 

Biotite is occasionally present in small brown flakes, and contains lenses of 
prehnite (Joplin, 1936). Iron-ores are abundant in small rounded grains or 
octahedra and their form suggests magnetite, but the percentage of titaniu in the 
analysed rock indicates that it is probably a titaniferous magnetite; moreover, 
sphene is a common alteration product. 

Chlorite varies in amount. In the less altered types it may be seen filling 
cracks and fringing pyroxenes and often replacing certain zones in the plagioelase 
phenocrysts. In the more altered types the rock may be almost completely 
chloritlzed and appears distinctly green in the hand-specimen. More than one 
variety of chlorite is present, but the rooks are very fine-grained so that the 
chlorites cannot be separated and their refractive indices determined, A variety 
commonly associated with augite, however, has a yellowish-green colour, is optically 
negative, the elongation is positive, and the interference colours are low first order. 
It thus appears to be a variety containing very little alumina and a large propor- 
tion of iron and magnesia. Masses of chlorite, showing the characteristic ultra- 
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blue of penniue, seem to have developed from the felspars of the groundmass, The 
rocks often contain solution-cavities tilled with this mineral in association wllh 
carbonates and sometimes with a zeolite. 

Apatite is very sporadic in its development, In some rocks it Is entirely absent, 
and in others Is Quite abundant and occurs as slender prisms or needles included 
in the minerals of the groundmass. 

Quartz occurs either as xenocrysts which show corrosion, or as a released 
mineral among the alteration products. It seems unlikely that any of the quartz 
is of primary consolidation. 

Some of the rocks are more ulbitizod than others; in some there is a greater 
abundance of carbonates or of chlorite, and it Is evident that widely different 
results would be obtained If these extreme types were analysed. All types, how- 
ever, show characteristic deuteric alteration, and in the rock chosen for analysis 
(column I below) no one of these processes has gained ascendancy over another. 

Although the alteration of the Hartley rock is deuteric and characteristic, it 


is too altered for the norm to serve 

any useful 

purpose. 
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I. Altered ImUrile. Dyke on River Dett, between Bell end (Jlcnroy Bridges. 
Anal. O. A. Joplin. 

IT, Melaphyre. Sommerberg, Thurtngerwald. Anal. (L F. Steffen. In AWT., p. 876, 
No. no. 

III. Altered Diabase. Tamarack, Minnesota. Anal. A. W, Jobnmton. In W.T.. 
p. 868, No. 36. 

TV, Osann'ft average melaphyre (Daly, 1914, p. 27). 

V. Osann’js average dolcrlte (Daly, T9 14, p. 27). 

Name of the Hock. 

It is evident from the foregoing petrography and from the chemical analysis 
that the rocks have suffered much deuteric alteration, and this must be taken Into 
consideration in naming the rock. 

The chemical and mineral composition and the mode of occurrence suggest 
some type of dolerite. 
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As cjuavtz occurs either n8 xenoerysts or as a released mineral, its presence 
cannot be taken into account; moreover, there Is nothing else to suggest that the 
rocks may have been quartz-dolerites. 

Many of the less altered types, however, contain small quantities of brown 
hornblende, and the doleritcs may thus be called hornblende-dolerites or protero- 
basefi, The proterobase is regarded as a member of the spilite suite (Dewey and 
Flett, 1911) and, like all members of this suite, they are characteristically albitized 
and chloriiized. These alteration products are quite common among normal basic 
rocks, and even if there be a spilite suite, there seems no reason why the Hartley 
dykes should not be regarded simply as deuterieully altered dolerites, which some- 
times contain a little primary hornblende. 

Similar Dykes vUc where in Xew South Wales. 

In the three granite areas examined by the writer, namely, Hartley, Sodwalls 
and Gumble, altered dolerlte dykes have been found associated with granite. 

At Sodwalls one such dyke cuts the granite near Wilson's Quarry on the Old 
Hallway Line just north-east of Sod walls station. In the hand specimen and under 
the microscope this rock is identical with one from Hartley. Other similar dykes 
occur in the Sodwalls granite, but they have not been observed among the sedi- 
mentary rocks outside the contact aureole. 

At Gumble only one basic dyke is recorded. This may be observed cutting 
acid dykes about 800 yards from the granite contact in Portion 21, Parish of 
Gumble. Petr ©graphically this rock also compares closely with Hartley and 
Sodwalls types. 

L. A. Cotton (1915) has described two large dolerite dykes at Copeton in the 
New England. These were investigated for an economic reason, as two diamonds 
in a dolerltic matrix had been found in the area. The present writer has had the 
privilege of examining Professor Cotton's slides, and has found that the Copeton 
and Hartley rocks compare very closely. The Copeton dolerites contain a little 
quartz and, though some of it appears to have been derived from the granite, as at 
Hartley, a part of it may be primary and the rocks may have affinities with the 
quartz-dolerites. At Copeton the dykes invade the acid granites of the New 
England Complex and are partly overlain by Tertiary basalts with which they 
have no petrological connection. 

Geological Age of the Dykes. 

The geological age of the Hartley dykes is uncertain. They are post-granite 
and pre-KamUaroi, but that is all that can be deduced from the field evidence, 
although the fact that they are never found outside the contact aureole may have 
some significance. At Hartley, how*ever, the Karnilaroi overlies the Upper Devonian 
Series on the north and east, and it is impossible to examine the older formation 
at any great distance from the contact-zone. Nevertheless, similar dykes at 
SodvvaUs, at Gumble, and at Copeton, appear to be restricted to an area close to 
the granite, 

This slender evidence suggests that the dyke swarm belongs to the plutonic 
complex and it is pertinent to examine the chemical evidence. 

It has been pointed out that the analysed rock is characteristically altered and 
that, with its rather low magnesia, it compares with other altered dolerltic rocks. 
Magnesia, therefore, appears to be lost during the process of alteration, and local 
concentrations of chloritized dolerite (see p, 266) suggest that MgO is subtracted 
from one part of the dyke and accumulated in another, 
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The Hartley dykes show three types of alteration — albitiz&Uon, chloritization 
and alteration to carbonates, and the rock chosen for analysis was one in which 
all three types were present in about equal amount. To some extent, therefore, 
the low magnesia must be regarded as an inherent property of the magma. 

In column U below, the dolerite has been re-calculated to 100% omitting 
carbon dioxide and water, both of which play an important part In the deuteric 
processes. Column III represents the composition of a hypothetical rock inter- 
polated from the variation-diagram of the Hartley Plutonic series (Joplin. 1931, 
1933) . The high ALO a and MgO < FeO is noteworthy in the two analyses, and 
their close correspondence is suggestive, but not entirely convincing. Neverthe- 
less, in the absence of other evidence as to the age of the basaltic dykes, it seems 
reasonable to consider them as a late phase of the plutonic intrusion, which would 
correspond to the normal lampropliyric end-phase. 
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I. Altered Dolerito, I>yko on River XiCtt and Hlenroy Rridges, 

Hartley. Anal. U. A. Joplin. 

U. Column T re-cn Iculated to 100% omitting carbon dioxide and water. 

ITT. Hypothetical rock interpolated from variation-dlaaram of the Hartley plutonic 
aeries (Joplin, 1981). 

The Possibility of a Basaltic Knd-phasc. 

The grain-size of the dolerites and their method of emplacement indicate 
that the granite was solid before the Invasion of the dykes. The assimilation of 
some of the granitic material (Culey and Joplin, 1937), however, suggests that 
the plutonic rock may have been still hot when it was engulfed by the basic 
magma. 

Bowen (1915, 1928) has pointed out that the sinking and resorption of btotite 
and hornblende crystals during the granite stage of differentiation of a basaltic 
magma will cause an enrichment of alkalis In the melt. The resorption of horn- 
blende crystals in the “hot liquid 0 will give rise to a series of more basic minerals 
such as olivine, augite and anorthite, and these will be precipitated, since they 
are not in equilibrium with the liquid phase. In this way it is possible to account 
for the fate formation of basic lamprophyres in plutonic complexes. 
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It soerns not unreasonable to suppose that, a dolerltit rock may be derived 
from these basic constituents, and instead of the parallel development of an Inde- 
pendent alkaline rock, It is possible that the concentrated alkalis and volatiles will 
react with the dolerite, causing albitlzation and other deuteric phenomena. 

Furthermore, Bowen (192S, p. 270) explains that the “hot liquid" necessary 
for the resorption of hornblende must be of the nature of a basaltic liquid, and if 
such he available at this late stage in the differentiation process, it is not unlikely 
that it could be injected without differentiation as basalt or dolerite dykes. 

Sum mat 7 / and Conclusion, 

A scries of altered dolerite or proterobase dykes are described. These Invade 
granite and the melamorphlc rocks of its contact aureole, and it is suggested 
that the dykes may be an end-phase of t hr phi tonic intrusion. Chemical evidence 
is adduced to support this suggestion, and the possible type of differentiation la 
briefly discussed. 

In conclusion, it is suggested that, basaltic dyke*rocks may take the place of, 
or occur with, lamprophyres as an end-phase in a platonic series. Jn view of the 
fact that altered dolerite clykes have been found associated with granites in the 
only three granitic masses examined by the writer, it seems possible that careful 
search may reveal them in other areas. Granites and associated dyke-rocks are 
described from numerous mining regions, but in many cases the reports do not 
concern themselves with petrological detail and most of the basic dykes are said 
to be lamprophyres. It seems not unlikely that, if more detailed petrographic work 
be carried out, some of the “lamprophyre" dykes may prove to be of a basaltic 
nature. 
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THE ECOLOGY OF THE UPPER WILLIAMS RIVER AND BARRINGTON 

TOPS DISTRICTS. I. 

INTRODUCTION. 

By Liman Fbaseb,* D.Sc., and Joyce W, Vickery, f M.Sc. 

(Plate xiv, two maps and ten Text-figures.) 

[Read 27th October. 1937.] 

The coastal districts of New South Wales are largely occupied by a forest 
formation dominated by species of the genus Eucalyptus. Two additional forma- 
tions are present, the sub-tropical and the Bub-antarctic rain-foreBts. These occur 
east of the Great Dividing Range in sheltered areas of good soil and a high 
rainfall* Both these formations are usually to be found in Isolated areas in river 
and mountain valleys or on soil derived from basalt. The sub-tropical rain-forest 
is found chiefly in the northerly parts of the State, and the sub-antarctic rain- 
forest at high elevations in the centre and north, and in Victoria. 

Each isolated area of rain-forest is relatively homogeneous and usually has a 
characteristic composition, differing slightly in this from neighbouring areas. 
Those furthest south are depauperated and mixed with Eucalypt forest components. 
As one progresses north the forests increase in richness of species, and in 
complexity and density. 

Parts of the Eucalypt forest formation have been described in detail by 
Petrie (1925), Patton (1933), Petrie, Jarrett and Patton (1929), and Davis (1936). 

The only ecological work on New South Wales rain-forests is that of Brough, 
McLuckie and Petrie (1924), who examined an area of impure sub-tropical rain- 
forest on basaltic soil at Mount Wilson. A comprehensive account of the distri- 
bution of rain-forests in eastern Australia and the soil on which they occur is 
given by Francis (1929). Apart from these nothing has been published on the 
New South Wales rain-forests except lists of species found in localised areas 
(Maiden, 1894, 1896, 1898; Chisholm, 1934, 1937). 

Petrie, Jarrett and Patton (1929) described the impure aub-antarctic rain- 
forest of Victoria, and recently Tommerup (1934) described the BUb-troplcal rain- 
forest and Eucalypt forest formations in southern Queensland, Herbert (1935) 
has defined the area in Australia which should be suitable for the development of 
rain-forest, basing bis calculations on temperature and effectiveness of precipita- 
tion. According to Herbert most of the coastal rain-forest of New South Wales 
occurs in the area of mild mesothermal climate, and the conditions of precipitation 
effectiveness favourable to the development of rain-forest are shown to be 
discontinuous. 


* Moat of this work was carried out while the writer held a Llnnean Madeay 
Fellowship in Botany. 

f Assistant Botanist, National Herbarium, Sydney ; previously Demonstrator tn 
Botany, University of (Sydney. 
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Very little planned ecological work lias been attempted on tropical rain-forests. 
The most important in recent years is that of Davis and Richards (193S-4) and 
Richards (1936) on the rain-forests of British Guiana and North Borneo. Earlier 
investigators have paid special attention to the climatic features of the environ- 
ment, and to the reaction of the Individual species to these, or to the morphology 
of the component species, or to the general description of plant structures. 

The reasons for the lack of intensive work on rain-forests are the inacces- 
sibility of most areas, their complexity, and the difficulty of identification of the 
component species. The New South Wales rain-forests are, on the whole, accessible 
and their component species are moderately well known. 

In this series of papers a description is given of an area in the Williams and 
Allyn River valleys (latitude 32° S., longitude 161-6° E. approx.) in which Eucalypt 
forests, and sub-tropical and sub-antarctic rain-forests occur. The structure and 
composition of these forests and the relationships of the rain-forests to the 
surrounding Eucalypt forest formation are discussed. Regeneration within the 
forest and along the margins is also described. For comparison brief accounts 
arc given of rain-forests developed in the valleys of associated river-systems. 

Except for the Barringtoh Tops Plateau, the area studied forms part of the 
Chichester State Forest Reserve. This reserve includes the upper valleys of the 
Paterson, Allyn, Williams, Chichester and Wangat Rivers. Part of its southern 
boundary is shown in Map 1. Outside this boundary the country has been exten- 
sively cleared for grazing, but inside It is relatively untouched except for some 
areas in the lower sub-tropical rain-forest and Eucalyptus saligna forest where 
some timber has been cut. The northern limit of the Forest Reserve is the 
southern escarpment of the Barrington Tops Plateau. 

A small amount of grazing by cattle and horses during the summer is carried 
on on the Barrington Tops Plateau, but grazing is never heavy and does not 
seem to have caused any important change in the flora. 

The Williams River rain-forest area has been found especially interesting 
for study because it shows the following features; 

(1). The contiguity of two different rain-forest formations and their inter- 
actions with each other and with the Eucalypt forest formation. 

(ii). It is further inland than any other important area of rain-forest in 
New South Wales, and is separated from the coastal rain-forests by a zone of low 
rainfall. With the exception of the Gosford and Illawarra sub-tropical rain- 
forests it is also the most southerly development of this formation of any consider- 
able size. It is, therefore, in a position to yield interesting data relative to 
distribution and migration of rain-forest species from the north and east. 

(HI). There Is relatively little variation in rainfall and soil fertility within 
the area occupied by the rain-forests. 

(iv.) Timber cutting has not yet been so severe as to destroy large tracts 
of the original flora. Before settlement, the Williams River rain-forest was fairly 
well stocked with good timber of large size. The most important economic species 
were: red cedar (Cedrela australis) , rosewood (Dysoxylum Fraserannm), white 
beech (Omelina Leichhardtii) , and brown beech (Lit sea reticulata). Most such 
valuable timber has been removed from the accessible parts, together with some 
sassafras (Daryphora sassafras), and blue gum (Eucalyptus saligna). The more 
inaccessible parts of the forest towards the head-waters of the river are, however, 
as yet relatively untouched. 
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FaCTOKS OF THE ENVlItOJIJtKNT. 

Physiography . 

(a) General. 

The main dividing range, which for the most part is parallel with the coast- 
line, has been cut back considerably by the western tributaries of the upper Hunter 
River, so that here it is further west than elsewhere in New South Wales. This 
part of the range is also much lower than the areas to the north and south, and 
thus forms a gap 1,800 feet above sea-level which has been called the CassiliR 
Geocol. At the point where the main range swings west around the Hunter 
valley, a branch, the Mount Royal Range, diverges from it, trending south by 
south-east This, increasing from about 2,000 feet to a maximum of about 5,000 
feet, culminates in a plateuu region, the Barrington Tops Plateau (Map 2). To 
the south the plateau has a decided margin or edge in the form of an escarpment 
(Plate xiv, fig, 2), and its boundary is also well defined to the west (Plate xiv, 
fig. 3), but in other directions the boundaries are less sharp. 

The western part of the Mt. Royal Range and the Barrington Tops separate 
the upper Hunter River and its tributaries from the southern tributaries of the 
Manning River (Map 2). From the southern escarpment of the Barrington Tops 
Plateau there runs a very striking series of parallel and relatively simple ridges 
which separate the Paterson, Allyn, Williams and Chichester Rivers, tributaries 
of the lower Hunter River (Plate xiv, figs. 1 and 2). To the east, ranges of 
decreasing size separate the head waters of the Karuah and Gloucester Rivers. 

The topography of the Barrington Tops Plateau is of a mature nature, its 
height above sea-level being about 4,500-5,000 feet. It extends about 6-10 miles 
in an east-west, direction by about 15 miles in a north-south direction, It Is part 
of a late Tertiary peneplain which once extended over the whole of eastern 
Australia, which has been raised and almost completely eroded. This small 
residual area is, however, partly un dissected and must show in places much the 
same topography as it did before the uplift. On the plateau towards its southern 
extremity the landscape is characterized by undulating country with gently 
rounded hills rising to a height of 200 feet above the general level, and consider- 
able swamps which occupy the low ground between (Plate xiv, fig. 7). These 
swamps form the head-waters of the Barrington River, which flows in a general 
easterly direction. After leaving the plateau the Barrington River plunges into 
a deep, narrow chasm which is gradually cutting back and draining the swamps. 
To the south the plateau ends abruptly in the escarpment overlooking the heads 
of the Williams, Allyn and Paterson Rivers (Plate xiv, fig. 4). The northern 
part of the plateau is drained by the Pigna Barney, Tomalla, Gummt (Upper 
Manning), Dilgry and Morpey Rivers, whose courses show a sequence similar to 
that of the Barrington River, The only streams of any size which drain the 
plateau to the west are the tributaries on the eastern bank of the upper Hunter 
River, the Rouchel, Moonan and Stewart’s Brooks. In their upper parts these 
are entrenched to a considerable extent 

(ft). Detailed description of the area studied. 

The valleys of the Paterson, Allyn, Williams and Chichester Rivers, which 
arise from the southern escarpment of the Barrington Tops Plateau, are separated 
by ridges which are at first flat topped and fairly wide (Plate xiv, fig, 2), These 
diminish in height from 5,000 feet to 1,600 feet at Salisbury In the Williams River 
valley and EJecleston In the Allyn River valley, becoming progressively narrower 
as the valley floors increase in width and become flatter (Plate xiv, ftg. 4). The 
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rivers have few affluents of any size, but the dividing ridges are dissected by 
numerous small creeks and therefore have a complex system of spurs (Map 1). 
The lateral slopes of the ridges are very steep, 15 w -46° or more, being steepest 
near the plateau (Plate xiv, figs. 1 and 2). In the upper parts of the Allyn and 
Williams valleys occasional vertical rock faces occur. These are not numerous, 
as the nature of the rock causes it to weather into steep slopes. The lower parts 
of the main spurs and the lower spurs are less steep, and the small creeks which 
drain them are entrenched to a depth of 100-200 feet, so that their beds and aides 
are more sheltered than the crests of the spurs. The upper courses of the creeks 
which drain the flat parts of the ranges near the Barrington Tops Plateau have a 
tendency to be swampy. On leaving the tops of the ridges they become very 
steep and the creeks are deeply entrenched. 

The valley of the Williams River is 2i miles wide from ridge to ridge at the 
southern limit of the rain-forest (X in Map 1), and narrows gradually towards 
Us source. It is enclosed by ranges averaging about 700-1,000 feet higher than 
the river bed, trending south-south-east and north-north-west. The valley floor 
and lower slopes are therefore shaded from the sun and sheltered from the winds 
to a greater degree than the upper slopes and crests of the ridges. Towards the 
head-waters of the river the country is very rough and its detailed topography is 
unmapped. The whole course of the river is marked by cataracts and falls as far 
south as Salisbury, so that the upper part is not much more entrenched in the 
mountains near its source than it is at 1,000 feet. 

The Ailyn-Willlams divide (the Williams Range) is uniformly high and 
protects the Williams valley from westerly winds. The Allyn River valley is 
rather wider than the Williams (about 3 miles) and the westerly mountain range 
Is less uniformly high than the Williams Range, so that the lower part of the 
valley is less sheltered than that of the Williams at a corresponding point south. 

The head-waters of the Allyn River are entrenched about 3,000 feet below the 
southern escarpment or the Barrington Tops Plateau; this upper part of the valley 
is therefore as shaded and sheltered as any part of the Williams valley (Plate xlv, 
tigs. 1 and 4). 

The Chlchester-Williams divide (the Chichester Range) is more broken than 
the Williams Range, and the Chichester valley is therefore slightly less sheltered 
and shaded than the Williams and upper Allyn valleys. The valley is wider 
than that of the Williams, the slopes less steep, and the actual floor of the valley 
less flat. Tlie head-waters are very sheltered. 

The different degrees of shelter met with in the three valleys have a marked 
influence on the vegetation. 

Geology , 

The writers are Indebted to Dr. G, D. Osborne, of the Department of Geology, 
University of Sydney, for the following information. 

A large area of the Barrington Tops Plateau is occupied by quartz-monzonite 
and associated plu tonic types in the form of a batholith. The remainder is 
composed of flows of basalt and sheets and sills of dolerite. This basalt also 
forms the tops of the ranges diverging from the plateau. The base of the basalt 
flows varies in height, but in the vicinity of the Williams River stands at about 
1,800-2,000 feet above sea-level (Map 1). 

Below the basalt, occupying the valley floors and sides of the ridges* are 
Carboniferous sediments, chiefly impure limestone and mudstone. 
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Dr. Osborne concludes that, after the Carboniferous sediments were laid down 
they were subjected to folding, and then eroded in the late Tertiary to a peneplain 
having as its surface Carboniferous sediments and some diorltlc and monzonitic 
masses intrusive into the Carboniferous rocks and standing above them. Tertiary 
flows of basalt were poured on this, and later plugs and sills broke across the 
flows. The plutonic rocks outcropping on the plateau are evidently part of an 
old residual around which the flows of basalt were poured out. 

The great difference in the elevation of the plateau and the lowlands to the 
south has been attributed by some geologists to step faulting, throwing to the 
south, but no evidence has been found by Dr, Osborne in support of this view. 
He considers that the condition is due mainly to erosion. 

The Carboniferous sediments outcropping in the Williams and Allyn River 
valleys and ridges weather to form a light-coloured clay. Along the valley floor 
the soil may be of considerable depth and greyish to blackish-brown in colour 
with humus and material derived from the basalt rocks on the ridge tops. The 
usual soil of the valley sides and spurs is a yellowish clay which appears to be of 
considerable depth, while rock outcrops are rare. 

The basalt capping the ridges weathers to a chocolate-brown or dark grey, 
loamy clay. On the flat ridge tops and on the plateau, rock outcrops are very 
rare and the soil appears to be deep. On the steep upper sides of the ridges 
approaching the plateau, outcrops of partially decomposed basalt and occasional 
rock faces can be seen. The soil is deep in pockets, and does not appear to be 
washed off to any great extent because of the continuous vegetation cover. 

On the diorltic part of the plateau occasional rounded boulders occur us in 
typical granite country; for the most part the soil is a deep, slightly sandy loam. 

No detailed study of the soils derived from the various rock formations has 
been made. From field observations it appeared improbable that the nature of the 
soil or parent rock was a limiting or deciding factor In the distribution of the 
plant formations or the species within the area, except perhaps in rare instances. 
On the other hand, certain aspects of the soil, such us the humus content, were 
very obviously governed by the plant cover. It was therefore considered necessary 
at this stage to make only a few comparative tests on a number of representative 
samples from different localities and from the different plant formations, as illus- 
trations of the edaphic conditions of the area. The soil samples were all taken 
from about 5 cm. below the surface of the soil. 

Table 1 summarizes the results of analyses of the humus content, watfer- 
retaining capacity, pH, and some mechanical features of the soils tested. The 
soil textures were determined according to the method of Hardy (1928). The 
humus content was estimated by the hydrogen-peroxide method (Prescott and 
Piper, 1928). The pH was determined by the quinhydrone electrode method. 
The water-retaining capacity was obtained by estimating the percentage loss of 
weight from a saturated soil sample dried at 25° C. 

No. 1 soil sample is a chocolate-coloured fine silt taken from a typical part 
of the valley floor covered by subtropical rain-forest— No. 2 Is a greyish-brown 
line silt taken close to a small creek, and covered by sub-tropical rain-forest.— 
No, 3 is a yellowish fine silt taken from the lower slopes of a spur covered by 
sub-tropical raln-torest—- No, 4 is a greyish-brown fine silt taken near a creek, 
supporting Tristonia cmferta and some rain-forest trees.— No. & is a greyish-brown 
heavy loam from an area occupied by the margin of tbs subtropical rain-forest— 
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Wo. 6 1b a greyish-brown fine silt taken from a ridge near No. 7, but from an 
advancing margin of the sub-tropical rain-forest.— No. 7 is a yellowish-brown heavy 
loam taken from the top of a ridge, supporting Eucalypt forest. — No. 8 is a 
greyish-brown fine slit taken high up on the slopes of the WUHams-AUyn ridge 
and supporting a Eucalypt forest association. — No. 9 Is a dark chocolate clay from 
the top of an exposed ridge, about 8,500 feet altitude, supporting Eucalypt forest— 
No. 10 is a dark chocolate-coloured clay supporting sub-antarctic rain-forest, at an 
altitude of about 4,000 feet. 

No. X is river alluvium, No. 2 is derived from limestone, Nos. 8, 4, 5* 6, 7, 8 
from mudstone, and Noe. 9 and 10 from basalt. 

The soils vary In texture from a heavy loam to clay, and have a fairly high 
water-retaining capacity. The marked difference between the figures for the loss 
on ignition and the humus content of most of the soils is accounted for by the 
presence of a considerable amount of finely-divided organic matter which cannot 
be separated from the soil, but which is as yet only partially decomposed. In 
some instances the soils were of such a peaty nature that on ignition they burned 
with a pronounced flame, e.g., sample No. 10. 


, 

, ... ... . 


Tabu: 1. 









Water- 





Hull 


Sand , 

retaining 

L<jhk at 

Lo*» on 

Uumu* 


Number. 

Moil Type. 

O * 

Capacity, 

ioo j <;. 

Ignition. 

Content. 

pll. 








*’« • 

ro- 


1 

Flue »ilt 

0 

41 

_ vr 

158 

il 2 

6 -7ft 

2 

. Flue Hilt . . 1 

7*5 

; 34 


10-7 

| ft‘7 

4-45 

a 

1 Fine allt . . | 

1 ft- ft 

38 ; 

5*2 

17 1 ! 

7-8 

6*3 

4 

i Fine Blit 

1 13 O 

; 35 

j 2*5 

10 2 

0*7 

4 * ft 

r> 

j Heavy loam . . . : 

8-8 

; 2ft 


I 8-3 

! 4-2 

ft *4 

t 1 

Fine slit 

0*2 

1 42 

| 4-5 

| 18 '0 

10- ft 

40 

7 

i Heavy loam . , 

! 12-7 

30 

3 0 

1 9 8 

5*2 

ft-0 

8 

Fine am 

| If* 

. 3ft 

i 

| 11*8 

i 7 0 

i ft 2 

V 

Clay I 

! 0-7 

i :ift 

| 121 

j 24 0 

] 10 9 

! ft-ftft 

10 

Hay 

[ 0 

| 

i 45 

1 14-2 

44 ft 

i 20 5 

| 4 f> 


The surface of the soil In the sub-tropical rain-forest is covered by a layer of 
partly-decayed leaves and twigs to a depth of 1-3 cm, or more, depending on the 
position. An even greater amount is present in the sub-antarctic rain-forest, 
where, owing to the lower temperature, decay is probably slower. A considerable 
accumulation of dry and partly-decayed leaves and twigs is also present on the 
surface of the ground in the Eucalypt forest. 

The soil of the rain-forests is continuously damp, the more so at the higher 
levels. The soil of the Eucalypt forests is frequently dry. The upper Eucalypt 
forests are moister than the lower. 


Climate , 

(a). Rainfall and Winds. 

No rainfall data are available for the Barrington Tops Plateau, or for the 
upper parts of the river valleys draining it. The stations nearest to the area 
under investigation at which rain records have been taken are Wangat (6,0X7 
points p.a., average for 6 years only) to the south-east of the plateau on the upper 
Chichester River, and Stewart's Brook (6,704 points p.a.) to the weat. 



BY LILIA?! KRASKH AND JOYC'li VICKERY. 


277 



Tcxt-llguree 1-6 show the average monthly rainfall recorded for stations tn the 
vicinity of the Barrington Tops. 

Text- fig. 1. — Stations east and south-east of the plateau in the dry belt. A, Stroud 
(average of 46 years) ; B f Dungog (average of 37 years) ; C, (Iresford (average of 
38 years). 

Text-fig. 2 . — Stations tn the Upper Hunter Valley west of the plateau. A, Moonan 
Plat: B, Roucbel Brook; C, Scone (average of 69 years). 

Text-fig. 3. — Stations north-west of the plateau, near the Mount Royal Range or 
Main Dividing Range. A, Murrurundi (average of 64 years); B, Nufidle ; C, Barry. 

Text-fig, 4. — Stations nearest to the plateau. A, Wangat (average of 6 years) ; 
B, Stewart*# Brook, 

Text-fig. 6. — Stations on highland areas to the north of the plateau. A, Dorrigo 
(average of 19 years) ; B f Comboyne (average of SO years). 

Text-fig. 6. — Stations on or near the coast, east of the plateau. A, Taree (average 
of 52 years) ; B, Port Stephens (average of 44 years) ; C, Maitland (average of 68 years). 

Text-fig. 7. — Average mean maximum (A) and average mean minimum (B) tempera- 
tures for stations nearest to the Barrington Tops Plateau at which records are kept. 

Scone (height above sea-level, 682 feet) ; — Taree (height above sea- 

level, 31 feet). 
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The rainfall is chiefly due to the north-east monsoons which operate during 
the late summer and autumn. A certain amount of rain is also received from 
southerly rain-bearing winds which blow chiefly during the winter and, approaching 
the plateau along the parallel valleys of the AUyn. Williams and other rivers, 
precipitate their moisture on the southern margin of the plateau and dividing 
ranges. Though no data are available. It seems probable that the greatest amount 
of rain is received by the south-eastern and north-eastern margins of the plateau 
at about 4,500-5,000 feet. 

An attempt hus been made to plot from records available the distribution of 
rainfall in the districts surrounding the plateau (Map 2). It can be seen that 
the annual rainfall decreases from the coast inland, rising again as the highlands 
are approached, so that there is a zone including the lower Williams and Paterson 
River valleys which is comparatively dry. Wangat, with an altitude of about 
1,000 feet, receives the highest rainfall recorded, viz., 6,017 points. The rainfall 
is probably high along the whole of the Mt. Royal Range, but owing to the 
direction of the rain-bearing winds the greatest rainfall must be received by the 
south-easterly and southerly margins of the plateau. By analogy with the 
similarly-placed highland masses of the Cornboyno and Dorrigo plateaus to the 
north, and from the appearance of the vegetation, it seems likely that the plateau 
itself must receive considerably more than this, probably more than 8,000 
points p.a. 

The amount of rain received diminishes very rapidly to the west of the 
plateau region. In the region of the Cassilis Geocol the Dividing Range does not. 
appear to be an effective barrier to rain-bearing winds and consequently this 
region receives a relatively small amount of rain. The dryness of this area is. 
no doubt, in part due to the sheltering action of the Barrington Tops Plateau. 

The distribution of rainfall throughout the year in the area surrounding the 
plateau is shown in Text-figures 1-6. It can be seen that a well-defined dry 
season is not. experienced in any of the localities; a fairly even amount of rain 
is received throughout the year. There is a slight tendency for a maximum in 
the autumn in the Dungog, Clarencetown and coastal districts (Text-figs. 1 and 6), 
but this is not shown in the upper Hunter River district (Text-figs. 2 and 2). 
Stewart's Brook appears to receive its greatest rainfall In the late summer and 
autumn, but at Wangat no well-defined maximum occurs (Text-fig. 4). This is 
not in agreement with the records from Dorrigo and Comboyne (Text-fig. 5), which 
show a well-marked maximum in the autumn, and a minimum in the late winter 
and early spring. It is possible that a similar distribution of rainfall may occur 
on the Barrington Tops Plateau itself. 

Throughout the summer and autumn mists are common at 4,000 feet altitude 
and above. These keep the upper forest permanently very wet, and encourage 
the growth of epiphytic lichens and mosses. The eastern parts of the plateau 
(2,500 feet and above) are within the sphere of influence of the sea breeze, which 
often causes the precipitation of light showers in the very early morning. 

The only desiccating wind in the region under discussion is the westerly, 
which blows chiefly in the autumn, winter and early spring. 

(b). Temperature and Humidity. 

No continuous temperature data are available for the area investigated. 
Text-figure 7 shows the mean maximum and minimum temperatures for Scone 
and Taree, the nearest places to the area for which records are available. 
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Within the sub-tropical rain-forest the temperature does not vary as much as 
it does in tiie Eueaiypt forest; high temperatures are uncommon. This is due to 
the insulating effect of the very dense canopy. The thickness of the canopy means 
that there is practically no wind in the rain-forest, and hence the evaporation 
rate is very low and the humidity is high. This is especially noticeable as the 
small drop of temperature consequent on the setting of the sun behind the ridges 
results in a heavy dew within the rain-forest causing the trunks of the Eumlyptux 
sali gnu trees to become wet to a height of 30-40 feet. 

Since the Eueaiypt forest is relatively open the evaporation rate is much 
higher than in the rain-forest, and the humidity is lower. 

Some isolated observations on temperature and humidity have been made in 
the lower rain-forest and adjacent cleared areas in the Williams River valley. 



Text-figures S-10 are Thermohygrogrsph records. The upper line Indicates humidity, 
the lower line temperature. 

Text-fig. H. -Record in the lower nub- tropica l rain-forest, 22nd to 28th January, 1925 
Text -fig. 9.- Record in a clearing near the sub-tropical rain-forest, 10th to 17th 
January, 

Toxt-fig. 10. — Record in the lower sul>- tropical rain-forest, June, 1925. 
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Some of these' are shown in Text ‘figures 8-10, and illustrate the effect on the 
humidity of the rain-forest canopy. These were recorded by an Edney Thermo- 
hygrograph during summer and winter months. It was not possible to have 
records taken simultaneously in the rain-forest and in the cleared area, but the 
records shown in Text-figures 8 and 9 represent consecutive weeks of similar 
weather in summer. It can be seen that the daily variations are much more 
extreme in the cleared area. For comparison, Text-figure 10 shows a typical 
record for humidity and temperature for a week in June (winter) in the rain 
forest. It is evident from the records taken that the humidity is more uniformly 
high in the winter than in the summer. 

No records were taken of variation of humidity from ground level to the top 
of the canopy. It has been found elsewhere (e.g., Davis and Richards, 1933) that 
in rain-forests the humidity falls off rapidly from the ground to the level of the 
canopy. 

Frosts occur occasionally during the winter at ground level in cleared areas 
below the rain-forest, at about 1,000 feet altitude, but the forest cover prevents 
their formation in uncleared areas below about. 2,000 feet. Above this altitude 
frost forms at ground level within the forest, the actual height at which it occurs 
being to some extent dependent, on the degree of shelter from the west, and the 
type of cover. 

During the winter months, June to August, some falls of snow are customary 
on the plateau and ridges down to 4,000 feet, rarely to 3,000 feet on exposed 
places. The snow does not lie long on the ground, especially at the lower levels. 
On the plateau it is exceptional for it to remain for move than a week. It does 
not lie as long on swamp as on forest and grassland country. 

The climate of the plateau approximates to the microthermic type similar to 
that responsible for the beech forests of Western Tasmania. 

(c). Sunlight. 

Crests of the spurs and the upper parts of slopes exposed directly to the west 
receive maximum sunlight, and high temperatures are probably experienced there; 
but they also experience maximum evaporation and consequently lowest tempera- 
ture. The valley floor and sheltered gullies on northerly slopes probably experience 
least extremes of temperature. 

Direct sunlight leaves the upper Williams Kiver valley at about 2.30 p.m. 
during the winter months, and at about 4.30 p.m. during the summer months, 
and correspondingly earlier on the sheltered slopes, (in Sydney the sun rises at 
6.68 a.m. and sets at 4.64 p.m. on the shortest day, 21st June, and rises at 4.41 u.m. 
and sets at 7.06 p.m. on live longest day, 21st December.) Some of the entrenched 
creeks on the northern slopes must receive only a few* hours direct sunlight 
per day. 

In the Kucalypt forest a considerable amount of sunlight reaches the ground 
level, as the canopy is thin. In the rain-forest, especially the sub-tropical rain- 
forest, only small flecks of sunlight reach the ground and the general lighting is 
very diffuse. 

Structure of the Plant Formations. 

Throughout the area studied the plant cover, of whatever kind, is continuous. 
Very little exposed rock surface occurs, except on the very steep upper slopes of 
the range near the plateau, where the basalt outcrops in the form of angular 
boulders, which support a rich flora of lichens and mosses. Elsewhere the soil Is 
deep and rich and supports a complex flora of trees, shrubs and herbs. 
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There are, in the area, three distinct types of formation: The Eucalypt forest, 
the sub-anturctic rain-forest and the sub-tropical rain-forest us defined below. 

Eucaiypt forest formation . — Canopy continuous or nearly so, rather thin; trees 
50-180 feet high according to locality; shrubs scanty to numerous, with herbs and 
grasses forming a continuous ground cover, This formation extends over the whole 
coast and adjacent highlands of New South Wales, Eucalyptus being the dominant 
genus. 

Hub-tropical rain -jo rent formation . — Canopy continuous, very dense, moderately 
deep; trees very numerous, 60-120 feet high; shrubs and young trees fairly 
numerous; ground flora mostly ferns with few herbs, scanty except in light breaks; 
epiphytic ferns and Angiosperms and lianes numerous, giving this forest a 
characteristic appearance; trees belonging to a large number of different genera. 

The same general type of formation is found throughout the moist areas of the 
tropics and extends to sub-tropical countries, The sub-tropical rain-forest of 
eastern Australia has closest, affinities with that of the Indo-Malayan Islands. 
Us composition is less rich and dense, however, and It has few actual species and 
genera in common with it. 

As understood in this paper, the term sub-tropical rain-forest is synonymous 
with the term brush as used in New South Wales, but not in Queensland, and with 
the terms scrub and jungle as used in Queensland. 

Hub-antarctic rain-forest formation , — Canopy continuous, fairly dense, very 
deep; trees 90-150 feet high; one species often dominant; tree-ferns and ferns 
very numerous in damp places, otherwise the ground flora rather scanty; lianes 
and epiphytic ferns and Angiosperms very few. It is part of the formation 
extending into Tasmania, parts of New Zealand and South America. The number 
of species present is smaller than in the sub-tropical rain-forest. 

General Description ok the Vegetation ok the Area. 

The upper sheltered parts of the valleys of the rivers draining the south-east, 
east, and north-east of the Barrington Tops Plateau are occupied by the sub-tropical 
rain-forest formation. Its extent in any particular area depends on the degree 
of shelter from the west, and on the rainfall. In no case in this district, does the 
formation extend below about 1,000 feet altitude, as below this level not only are 
the valleys wider ami more sunny, but also, being further from the plateau, the 
total rainfall is less. The sub-tropical rain-forest occupies the floors and sheltered 
sides of the valleys and the beds of creeks which drain the spurs. Towards the 
lower margin it does not occupy the. whole valley floor, but is present only on the 
banks of the river. In favourable places it extends upwards to a height of 3,000 
feet. At this height it gives place gradually to the sub-antarctic rain-forest which 
extends to 6,000 feet along creeks and sheltered slopes, having its maximum 
development at 4,000-4,600 feet. 

The amount and character of the rain-forest in the different valley systems 
depends on their aspect and on the rainfall. Its greatest development appears to 
be in the valleys of the upper Paterson, Allyn and Williams Rivers. 

The lower valleys of Stewart's, Moonan and Rouchel Brooks, which are 
exposed to the west and receive a lower rainfall, do not support a true rain-forest. 
Their upper courses, which are slightly entrenched in the plateau and are there- 
fore sheltered, appear to support a few patches of sub-antarctic rain-forest. 

The upper parts of the Barrington, Manning, Tomalla and Currlecabark Rivers, 
where they are entrenched in or near the plateau, support both sub-tropical and 
sub-antarctic rain-forest. 
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The lower valley of the Manning into which these stream** flow. Is wide and 
relatively open (Plate xiv, flg. 6), but a considerable amount of rain-forest is 
present as far down as Coneac (but only at a level of about 400 feet above the 
river bed) on sheltered slopes and in the beds of creeks where the soil is moist 
(Plate xiv, figs, 5 and 6). Plate xiv, figure t>, shows the development of rain* 
forest on the north-east-facing slope of the valley and its absence from the west- 
facing slope). This extends in discontinuous patches to Gloucester, linking up 
there with the rain -forests of the Kramback region described by Maiden (1896). 

The valley of the upper Barnard River, which drains the northern part of the 
Barrington Tops Plateau and the Mount Royal Range, appears to be much drier 
and does not support a rain -forest vegetation. 

The extent of the rain-forest in the upper Kama!) and Gloucester River 
valleys has not been determined. 

The valleys below the ruin-forest, the crests and upper slopes of ridges, the 
plateau region, and upper valleys of the western and north-western rivers except 
actually on the plateau, are occupied by Eucalypt forest. The character of the 
Kucalypt forest and nature of the undergrowth alter with increasing altitude. 
The trees reach their maximum height in the valleys, and are smallest on the 
Barrington Tops Plateau. 

The lower lying ground of the plateau Is occupied by extensive swamps, and 
between the swamps and the Eucalypt forest is a grassland community of varying 
width, from which trees and large shrubs are absent (Plate xiv, fig. 7). The 
swamps are gradually being drained by the cutting-hack action of the Barrington 
River, along part of whose course the change of vegetation from swamp to grass- 
land and from grassland to forest can be traced. 
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EXPLANATION OF PLATE XIV. 

1. - View from the southern escarpment of the Harrington Tops Plateau, showing 
the diverging ridges; the upper valley of the Allyn River is shown in the foreground, 
with the Allyn Range and upper Paterson River valley beyond. 

2. — The upper Williams Range near the Plateau, showing its flat top, and steep 
slopes and spurs. 

3. Part of the western edge of the Barrington Tops Plateau, east of Moonan Flat, 
showing i he sleep slope from the plateau, and the relatively sparse nature of the 
vegetal ion. 

4 . — Tin* Allyn River valley, with the southern escarpment of the Burrington Tops 
Ptnicmi in the background. 

-V - -Sub- tropical ruin-forest on a sheltered north-east slope in the Manning River 
valley near Concur. The rain-forest can be seen In the gullies, the Euealypt forest on 
the spurs. 

fl. —Valley of the Maiming River near Conenc. showing the development of rain- 
forest on a north-east slope (left-hand side), and of Euealypt forest on west and south- 
west slopes (right-hand side). 

7. — Pari of the Barrington Tops Plateau, showing the mature topography and 
presence of swamps. Eucalyptus pauclflora trees occur on the left. 
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NOTES ON SOME SPECIES OCCURRING IN THE UPPER WILLIAMS RIVER 
AND BARRINGTON TOPS DISTRICTS, WITH DESCRIPTIONS OP TWO NEW 
SPECIES AND TWO NEW VARIETIES. 

By Liuan Fraser, D.Sc., and Joyce W. Viokkby. M.Sc. 

(Two Text-figures.) 
t Read 27th October, 1937.] 

During an ecological survey of the rain forests of the upper Williams River 
valley, and the montane and sub-alpine vegetation of the Barrington Tops districts, 
a number of species were collected which appeared worthy of record. 

As has been described in a previous paper (Fraser and Vickery. 1937), the 
Barrington Tops is a more or less isolated plateau region rising to an altitude of 
5,000 feet. It forms a part of the Mount Royal Ranges, but is surrounded on all 
sides by considerably lower ground. At the highest points it supports a mixed 
montane and sub-alpine vegetation, some species of which are identical with or 
show a close connection with those of the Kosciusko Plateau (7,000 feet) in the 
south of New South Wales, and in some cases with those of Tasmania. A few 
species occurring here have apparently not been found anywhere between the 
Barrington Tops and the Kosciusko Plateaus, which are several hundred miles 
distant. Many others are not known north of this district. The floristic relation- 
ships of the vegetation will be discussed more fully in a subsequent paper on the 
ecology of the district, but the remarkable distribution of some species made their 
occurrence here worthy of special comment. 

The upper courses of the river valleys draining the Barrington Tops Plateau 
are partly occupied by sub-tropical rain-forest of Indo-Malayan affinities. This 
formation is best developed and most complex In structure on the coast of 
Queensland and northern New South Wales, becoming considerably attenuated in 
its floristic composition towards its southern limits, at about the IU&warru district 
of Now South Wales. The gradual disappearance of the component species is, no 
doubt, largely due to temperature. Several species of this formation are not 
known to extend southwards beyond the Williams River Valley and associated river 
systems. 

As a result of its rather isolated position, the flora of the Barrington Tops 
Plateau shows a degree of endemism, four species ( IHuris venosa Rupp, Prasophyb 
turn Rogersii Rupp. Drimys purpurascens J. Vickery and Plantago palustrin , n. sp.) 
being known only from this district. Other species also, e.g., Gentiana die mentis, 
and Acrtdo are represented by distinctive forms, which on further 

study may prove to be worthy of varietal or specific rank. 

In this paper two new species and two new varieties are described from the 
Williams River and Barrington Tops district. 

Ptebidophyta. 

Family Poi.ypodiaceae. 

Blechnum penna-marina Kuhn, occurs near creeks at an altitude of about 
4,600-6,000 feet on the Barrington Tops Plateau. It occurs in Victoria and 
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Tasmania, and on the Kosciusko Plateau and southern tablelands of New South 
Wales, but is not recorded north of this area. 

Family L y coroni aceai:. 

Lycopodium vlavatum var, fastigiatum Bentb. has been previously recorded 
only from the Kosciusko Plateau in New South Wales, and extends to Tasmania. 

Monocotyledons. 

Family Gramineae, 

Calumagrostis hnviglumis Hackel is stated, in Moore and Betche's Handbook 
of the Flora of New South Wales, to be of rare occurrence. It is abundant in the 
grassland and near the swamps of the Barrington Tops Plateau, and has been 
observed by the writers to be plentiful on the Comboyne Plateau to the north, and 
on the Clyde Mountain to the south. The Barrington Tops Plateau is probably 
near its centre of distribution. 

Hierovhloa redolvns R.Br. occurs occasionally beside creeks at an altitude of 
4,800 feet. It has been previously known only from the Kosciusko Plateau in New 
South Wales, and from Victoria at high altitudes, and Tasmania. 

Fanicum lachnophyllunt R.Br. has not previously been recorded from New 
South Wales, but occurs in Queensland. It occurs in the Williams River rain- 
forest in areas where sufficient light reaches to the ground stratum, but is rather 
rare. It has also been observed by the writers in the rain-forest at Mount Warning, 
close to the Queensland border. 

Pollinia nuda Trim — Tins exotic species haB not previously been recorded from 
New South Wales. It extends from South Africa to India, China and Japan, as a 
shade-loving species. It occurs abundantly in the Williams River district as a 
river-bank species in the sub tropical rain-forest, scrambling between the river 
boulders just above water level, where it receives a moderate amount of sunlight 
during the middle of the day. It is peculiar to find this exotic species naturalized 
in such an isolated district. It has not been observed by the writers in any other 
locality. 


Kami 1 y C y pku aceak. 

Varvx cernua Boot. var. lobolepia F.v.M. has been known only from the New 
England district at the head of the Macleay and Bellinger Rivers. 

Undnia riparia R.Br. occurs in Tasmania, but has previously been recorded 
only from Yarrangobilly in this State. 

Family Joncaceae. 

J uncus faloatm E. Mey. has previously been recorded only from the southern 
highlands in the vicinity of Kosciusko, and on the Brind&bella Ranges. It also 
occurs in Tasmania. On the Barrington Tops it occurs at an altitude of about 
4,800 feet. 


Family Lilia ceae. 

Lomandra montana (R.Br.), nov. comb. Syn.: Xerotes montana R.Br. Prod., 
1810, p. 262. Xvrotes montana R.Br. was included by Bentham (FI, Aust vii, 
p, 98) under X Xongifolia R.Br. It differs from this species, however, in having a 
shorter and unbranched inflorescence, and fruits which are bright orange coloured 
and slightly succulent when fresh. It appears to be quite worthy of specific rank. 
Lomandra montana inhabits the rain forests and other shady places in the eastern 
parts of New South Wales. It is a common constituent of the ground flora in the 
rain-forest of the Williams River district. 



286 NOTKH ON Rl'Kt 1KH IN CPPKIt WJM.IAMN UIVKIt AND BAU1U NOTON TOP8 DISTRICTS, 


Lomunrira Hytttrix (R.Br. ) , nov. comb. Syn.: X trot vs Hystrix R.Br. Prod., 
1810, p. 262. Xrrotes Hystrix H.Br. was also included by Bentham (FI. Aust.< vli, 
p. 08) under X longlfolia H.Br,, from which it differs in the very large, much 
branched inflorescence. Lomond va Hustri.v is found from the Hunter River north- 
wards to Queensland in coastal districts. In the Williams River district, and 
probably also elsewhere, It occurs as a ruin-forest margin species, and is not 
uncommon in sunny areas within the forest, especially in very moist situations. 

Family Iridackak. 

JXbvrlia pulvhviUt Spreng.— This district appears to be the northern limit, of 
tills species, w hich is known from the Blue Mountains and southwards to Tasmania. 

Fa in i 1 y Omni da c k a k. 

In addition to Oiuris venom Rupp and I'ramphptlum ftogersii Rupp, which 
are known only from the Barrington Tops Plateau, Rupp (1930 and 1937) records 
the Barrington Tops as the most northern known locality for Adcnochilus Nortonii 
Fitzg., i* ratio phylht m fimbriatum R.Br. and Ptcvostulia coccinea Fitzg. Ptcrostylitt 
tUxurva Rogers, PtvroHtylist fa leaf a Rogers and VhUoffiottU Gun nii Lindl. have 
been found only on the Barrington Tops and at Kosciusko in this State (or else in 
Victoria) and are also common in Tasmania. Pranophyllum Hopsonii Rupp is 
known only from the Allyn River valley immediately south of the Plateau. 

D)( OTYl.KnoX.s. 

Family Fauackak. 

Sofhofapua Moarei Oerst. — It is well known that the Barrington Tops Plateau 
is the southern limit of the antarctic beech. It is w-ell developed at an altitude of 
about 4,00(1 4,500 feet, where it forms an extensive formation in any sheltered 
locality. It is also well developed on the MacPherson Ranges and at high altitudes 
in Queensland. 


Family Pkotkaceail. 

LoMATIA AKROltEHCKNH, 11. sp. TeXt-fig. 1. 

Arbor paw a 4-10 m. alia in locis protect, is vel frutex 1-4 tn. alt.ua In loc.is 
a pert, is; rami teretes, ten utter pubescentes vel glabrescentes rnaturi, summae 
luvenes ferrugineo-pubescentes; folia alterna, petiolaria; petioli 1-4 cm. longi, Bttepe 
pnberuli praesertim ad baRem; laminae lunceolatae vel ovatodanceolatae, plerumque 
iongiorae 3-4-plo aliquando 2*plo latis, 6-18 cm. x 16-6 cm. sed aliquando parviores, 
acutae vel obtusae, contractae gradatlm ad petiolos marginibus paulum den tat is, 
rare sub-laevis, nunquum lobatis, flrnme, sub-eorlaceae, saepe aliquanto palidiores 
raro glaucae subter, paulum lucentes supra, glabratae vel pills paucla subter 
praesertim in nervo primo, nervis propinquis reticulatis mnnifestis supra, nervo 
prime promlnento subter; raceml axillares, aliquando secundi, baud vel vix folia 
excedentea; peduncuU 8-16 cm. longi, nudi ad basmn, simpUces vel raro folium 
parvum ramo secundario in axillaro fe rentes, floribus binariis puberulis; pedlcelli 
pubescentes, graclles, 4-8 mm. longi; flores cremei in vivo, nigri in sicco; perlan- 
thium circa 7 mm. longum glabratum vel puberulum parte exteriore, glabratum 
parte interiore, tubiformum, oblique flexum ad apicem. disiunctum 4 segmentia 
maturitatum; segmenta ungustata. ad partem mediam, sed dilatata concavaque ad 
apicem; anthera sub-sessiles in apicis concavis segmeutorum, lati, 1-1*6 mm. longi; 
glandes hypogynae 3, prope partem anterlorem floris, plus vel minus globosae, 
circa 1 mm. dium., persistentes; ovarium uni-carpellaris, polysperxnum, super 
gynophorium circa 4 mm. longum ex quo tempore polUnatlonis ; stylus 4-5 mm. 
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longus, persistens, ex parte posteriore emergens ante llbenitlonem stlgmatis; stigma 
obliqtm, dilatata, aliquando confca; folliculus ovato-oblongus, 2*5-3‘5 cm. x 1-1-2 cm. 
nlgro-fuacuB, parte interiore rectus; semina circa 10, planiusculi, 5-6 mm. diam., 
cum alls tenuibus mcmbranaceis xmtrgine crassis 8-24 x 6-7 mm. Williams River: 
in rain-forest (L. Fraser and J. Vickery, 12/1/1934, Type); at about 3,500 feet 
(L. Fraser and J. Vickery, 9/3/1934); Barrington Tops; below Carey's Peak 
(L. Fraser amt J. Vickery, 8/1/1936); at 5,100 feet (J. L. Boorman, December, 
1915); Nundle (M. H. Simon, July, 1913, No. 21); Comboyne, in rain-forest 
(L, Fraser and J. Vickery, 21/1/1934) ; Noorabark Station, New England Table- 
land (G. R. Brown, Nov., 3909); Coolpi Mountains (J. L. Boorman, October, 1909); 
Mt, Lindsay, Nandewar Ranges (H. M. R. Rupp, Nov., 1912, No. 28); at 4,500 feet 
(R. H. Cambage, Nov., 1909, No. 2421); Wilson's Peak at Summit (Macpherson 
Range) (J. H. Maiden, Dec., 1907). 



A small tree 4-10 m. high in sheltered situations, or a shrub 1-4 m. high in 
more exposed situations; branches terete, sparsely pubescent or almost glabrous at 
maturity, the young tips rusty pubescent; leaves alternate, petiolate; petioles 
1-4 cm. long, often somewhat pubescent, especially at the base; laminae lanceolate 
to ovate-lanceolate, usually 3-4 times, sometimes only 2 times as long as broad, 
usually 6-18 x 1*6-6 cm., but sometimes smaller, acute or obtuse, narrowing rather 
gradually into a petiole, slightly dentate, rarely almost entire, never lobed, Arm 
to almost coriaceous in texture, Often rather paler, rarely glaucous underneath, 
glabrous or with a few bairs on the under surface, especially along the midrib, with 
closely reticulate veins conspicuous on the rather shiny upper surface, the midrib 
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protruding on the lower surface; inflorescence an axillary raceme, somewhat one 
sided, not or scarcely exceeding the length of the leaves; peduncle 8-16 cm. long, 
naked in the lower part, simple or rarely bearing a small leaf with a secondary 
branch In its axil, bearing flowers in pairs, sparsely pubescent; pedicels pubescent, 
rather slender, 4-8 mm. long; flowers cream-coloured in vivo, black when dry; 
perianth about 7 mm. long, glabrous or sparsely pubescent outside, glabrous within, 
tubular, curved to one side at the apex, separating into 4 segments at maturity, the 
segments narrow at the centre but dilated and concave at their tips; anthers sub- 
sessile in the concave tips of the perianth segments, broad, 1-1*5 mm. long; 
hypogynous glands 3, situated towards the anterior side of the flower, more or 
less globular, about 1 mm. diam., persistent; ovary consisting of one carpel, many 
seeded, on a gynophore about 4 mm. long at the time of pollination; style 4-5 mm. 
long, persistent, breaking out through the posterior side of the flower before the 
stigma is liberated; stigma oblique, dilated, the stigmatlc surface somewhat cone- 
shaped; fruit a follicle, oval-oblong, 2 5-3*5 x 1-1*2 cm., very dark brown, straight 
along the anterior side, bearing the persistent style and stigma; seeds about 10, 
rather flat, 5-6 mm. diam. with a fine membraneous wing, 8-24 x 5-7 mm. with 
thickened margins. 

This species inhabits the rain-forests, or moist situations in open forests at 
rather high altitudes in north-eastern New South Wales, 

The species of Lomatia all show considerable variation, so that it is at times 
difficult to delimit them, and the situation is further complicated by hybridization 
which frequently appears to occur when two species are found associated in the 
field. 

arborescent however, appears to be specifically distinct from any of those 
previously described, and no intergrading forms are known. It is perhaps most 
closely related to L, tongifolia R.Br., which is also somewhat arborescent in habit, 
and has short axillary racemes, but Jb readily distinguished from it by the much 
broader, lanceolate leaves. It differs from F. Frascri R.Br. in the more glabrous 
leaves, branches and perianth, the more simple and shorter inflorescence, and the 
arborescent habit, and from L . ilicifolia R.Br. in the arborescent habit, less harsh 
leaf texture and lateral instead of terminal inflorescence with smaller and more 
slender flowers. 

The leaves are somewhat variable in this species, being large, fairly evenly 
dentate in the shelter of rain-forests, and smaller, more ovate-lanceolate, some- 
times glaucous, and less regularly toothed in more exposed situations. 

Family Sawtai.aceae. 

tixovarpus tiana Hook. f„ a very small shrub only a few inches in height, has 
been previously recorded in New South Wales only from the Kosciusko Plateau. 
It also occurs in Tasmania, On the Barrington Tops it occurs chiefly in the grass- 
land association between the swamps and the Eucalyptus pauciftora forest at an 
altitude of about 4,800 feet. 

Fa m By Win tek ackae. 

Drimys purpu rasvens J. Vickery. — This shrub appears to be endemic to the 
Barrington Tops Plateau, where it occurs between 4,500 and 5,000 feet. It is 
common over a small area in the vicinity of Carey's Peak in a Eucalyptus 
pauciflorn-Poa cacspitosa association, but is not very widely distributed over the 
Plateau, 

flriiuys lanceolate Balll. — This locality is about the northern limit of this 
species. It occurs chiefly on the southern tablelands of New South Wales and 
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in Victoria and Tasmania* The form occurring here differs somewhat from the 
typical D. lanccolata in the tendency sometimes to have two carpels in the flower 
instead of one only, and in the sub-sessile, spathulate leaves. We have no complete 
flowers, nor mature fruits of this form, but In other respects it appears to be very 
close to the variable TK Uinccolata. It occurs here associated with 7), purpurascens , 
but is rather more widely distributed over the plateau. 

Family Monimiameae. 

Athcroaperma moachatum Labill. occurs on the Harrington Tops Plateau at 
4,000" 5,000 feet along sheltered creeks. This is probably the most northerly locality 
at which it grows. It occurs chiefly at high altitudes in the Blue Mountains and 
southern parts of New South Wales, and in Victoria and Tasmania. 

Fam i !y L atte aok a e. 

The Williams River rain-forest is about the southernmost limit for Crpptocarya 
erythroxyton Maiden and Betehe, V, obovata. R.Br., and Jfndinndra Mnelleri Maissn. 
These three species are found in the sub-tropical rain-forests of the northern parts 
of New South Wales and in Queensland. 

Family Pitt ospoka ckak. 

}U Hardier a long i flora Labill. has previously been recorded only from the Blue 
Mountains in this State, and from Victoria and Tasmania. 

Family Legitminosae. 

Acacia- elata A. Cunn. is at about the northern limit of its range here. It is 
best developed in the impure sub-tropical raiu-forests of the Blue Mountains, and 
is not common in the Williams River district. 

Acacia Clunicu-Rossiae Maiden was described from Yerranderie, and appears 
to have been collected previously only from near that district. The specimens 
from Barrington Tops agree very closely with the type in all respects, except, in 
the fruit, which is considerably broader and slightly shorter, i.e., about 
2-4*5 x 0*9-11 cm., with a stipe about 3-4 mm. long. (In the typical A. Clunics- 
Kosfyiac the fruit is about 3 7 x 0 5-0-7 cm., with a stipe about 3-4 mm. long.) 

Pultcnaca fasciculata Benth. has not been found between the Kosciusko 
Plateau and the Barrington Tops. It is present also in Victoria at high altitudes 
and in Tasmania. 


Family Rutackak, 

Pltiocov cfl W ilvoxiana F.v.M. is at about, its southern limit in the sub-tropical 
rain-forest of the Williams River. 

Evooxa MtcinoooccA F.v.M. var. vmkehcenis. n. var. — Ab typo foliis rnolliter 
pubescentibus subter etiam saepe supra, et superfleientibus externis petalorum 
plerumque pubescentibus differt. BelHngen (L. Fraser and J. Vickery, 26/1/1936, 
Type); Little River (Swain, 3/1910; L. Fraser and J. Vickery, 31/12/1934); 
Williams River (L. Fraser and J. Vickery, 8/1930); Ourimbah (J. L. Boorman, 
1/1903). This variety differs from the type in the softly pubescent undersides and 
often also the upper surfaces of the leaves, and in the usually pubescent outer 
surfaces of the petals. 

This variety is very easily distinguished in the field, the pubescent character 
of the leaves giving them a soft, velvety texture. The variety and the type are not 
infrequently found growing together in some districts. In the Williams River 
sub-tropical rain-forest this variety only has been found. 
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Family Polyoalaukak. 

ComeHpf rtua sylvcstrc Lindl. Is at about its southern limit on the Barrington 
Tops, U is found chiefly on the northern highlands of New South Wales and in 
Queensland, 


Fam 11 y S a p i n n a o k a e. 

Arytarn fowolata Radik, is at about its southern limit in the sub-tropical 
rain-forests of the Williams River. 

Fain 11 y V 1 t ackak. 

Cayratia sp. — A species of ('ay rati a Juss. (CitatUH L.) which was stated in a 
communication from the Royal Botanic Gardens, Kew, during 1936, to be probably 
an undescribed species near Visa us (Cayratia) japonfca (Thunb.) Wiild., occurs 
in the rain-forest of the Williams River district. This form has already been 
recorded from the Oornboyne Plateau by Chisholm (1937), and has also been 
observed by the writers on the Dorrigo Plateau. 

Fa in i 1 y Klacoi ’ in i ackak. 

titrfptatlunnus titxkleri F.v.M. is found at high altitudes in northern New 
South Wales and Queensland. The Barrington Tops is the most southern locality 
from which it has been recorded. It occurs here in the sub-antarctic rain-forest 
associated with X othofayus Moorei tit an altitude of about 4,000 feet. 

Fa in 11 y M y bt a c?k a k. 

Xytuurpia laurifnlia Ten. var. glabra Benth. was described from the Hastings 
River (Flora Austmtunufis, ill, p. 266). It is apparently a rare tree, as there is no 
material in the Sydney National Herbarium. A very few plants only have been 
observed in the Williams River rain forest, where the normal Hyticarpia lauri folia 
is common. 

Myrtua licckh'ri F.v.M. is at about its southern limit in the Williams River 
sub-tropical rain-forest. 

Bacvkva Outtniono Schau. var. (nti/oliu Benth. occurs mainly on the Kosciusko 
Plateau and other southern highlands of New' South Wales. It is probably at its 
northern limit on the Barrington Tops Plateau. 

Fa m il y H alorrii auaceak. 

Myriophyllttm padunculatum Hook. f. occurs in the creeks of the Barrington 
Tops Plateau up to about 4,800 feet. It occurs in Tasmania, and at Kosciusko, 
and has not previously been recorded north of the Blue Mountains. 

Family Ericaceae. 

UuuUhcria a p p re a mi A, W. Hill (Journ. /Ann. Sac. London. Bo t. xlix, 1936, 
p, 622),— This species had previously been included with 0. hittpida R.Br. (Prod., 
1810, p. 659). G. hiftpidn, however, w T aa described from Tasmania, and as it differs 
in several respects from the form occurring on the Australian mainland, that name 
is now restricted to the Tasmanian species, O. apprema is recorded from the 
Australian Alps and environs, the Blue Mountains and Barrington Tops, which Is 
apparently its northern limit. In this district It is a common shrub at an altitude 
of about 4,500 feet. 

Family Ei»A< nm ackak. 

Kbackin microphyixa R.Br. var, rjiombikolia, n. var. — Ab typo foliis manifest© 
et breviter petlolaribus, plus vel minus appreasis, sub-acutis nunquam acumlnatis, 
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cullo parvissimo ud suuunam, baud vel vix caudatis ad basem, rhomboidalibua; 
sepalis minus incurvatis ad corollam, et habito elatioro erectioro differt. Barring- 
ton Tops: 4,500 feed. (L. Fraser and J. Vickery, 7/1/1934, Type); 5,100 feet (J. L. 
Boorman, 12/1915; U Harrison, 1/1925); Wingelio (J. L. Boorman, 32/1899). This 
variety differs from the type in the leaves, which are distinctly but shortly 
petioiale, more or less appressed, sub-acute with a very small callous point, never 
acuminate, not or scarcely cordate at the base, rather rhomboidul in shape, and in 
the sepals which are less incurved towards the corolla, and in the taller, more 
erect habit. It occurs beside creeks on the Barrington Tops Plateau usually at an 
altitude of 4 , 500 - 4,800 feet. 


Family My asm apeak 

KmhvJia australaaica Mez, a Bane of the northern sub-tropica! rain-forests, 
occurs in the Williams River rain-forest at about its southern limit. 

Family Logan iackak 

Mitramcmr xerpylli folia R.Br. occurs also on the Blue Mountains and in 
Victoria and Tasmania. The Barrington Tops is probably the most northern 
locality of this species. 

Family G k n t jla n ac kak. 

Gentiana tlienwntu.'i Griseb. — Sped mens from the Barrington Tops differ from 
Those of the Australian Alps in being larger and stouter, of annual habit, the 
lateral branches terminated by long (3-1 3 cm.), single-flowered pedicels, and the 
apex terminated by a corymb of four flowers in two opposite pairs, and by the 
longer calyx segments. Further study of more extensive material may show that 
this is a distinct variety. In New South Wales Gentiana spp. are only known from 
the Australian Alps and the Barrington Tops. 

Fa m i ly A copy n aoka k 

Parsonaia nlutina R.Br. has not. been recorded south of the Williams River 
valley. It. occurs in the sub-tropical rain-forests of the north coast and in 
Queensland. 


Family Rijiuaokae. 

Cotiosjicrm u m panivulatum F.v.M. Is a species of the northern sub-tropical 
rain-forests which has not been recorded south of the Williams River. 

Family Plant agin aceak. 

Plant a go ualuhtsis, n. sp. Text-flg. 2. 

Herba perennis acaulis, collo brevissimo crasso; collum stuppis fuscis denaum; 
folia stellatim patentia vel adscendentia, aliquando tenuia, nunquam carnosa, paulo 
pilosa praesertim ad basem, vel tandem glabrescentia ad summam. lanceolata, 
acuta, Integra, 3- vel sub-5-nervata, ad basem in petiolum planum vaginatum 
margine scarlosum contracta; laminae cum petiolis 2*5-8 x 04-1*6 cm.; vena prima 
et venae tenues late rales paulo prominentes aubter; peduncul! breviBsimi, 1~4 ram. 
long! cum florlbus, postea elongati, 8 -15 cm. long! cum fructlbus muturescentibus, 
molliter pubescentes, dense rnibescent.es sub spfeam; spica paucis- (2 — 6-plerumque 
3*) floribus, capitata 3-6 mm. dlarn., stuppis inter floras; bracteoli 1-2 mm. long!, 
duplo breviores vel raro sub-aequilongi sepalis, late ovati. acuti, carlnati, margine 
scariosi, glabrescentes; sepala 4, ovata, acuta vel brevissime mu cron a t a, carinata, 
2*5 mm, longa; tubus corollae glabrescens, sepalis aequilongus, segmentis 4 acutis 
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angustato-ovatis, patent! bus vel sub-refraetis, duplo brevioribus tubo; stamina 4 , 
exserta, fUamenta sedentia ad mediam eorollam; anthera 0*5 mm. longa, ovata, 
inuerone breve; ovarium globosum vel aliquando sub-tetragonale, 1*2 mm. diam., 
bilocularis, 4*ovulatum; loculus 2-ovulatus; stylus 9 mm. longus, pubescens praeter 
ad basem; pyxidium subglobosum vel paulo conicum ad summarn, mucro breve, 
2*5-3 mm. diam., plerumque 4-Beminls; semlna ovalla, plana, 2x1 mm,, fulva. 

Barrington Tops in swamp, at 4,800 feet (L. Fraser and J. Vickery, 
7/1/1934, Type), 

Rosette perennial with a very short, rather thickened stem crowded with 
tufts of long brownish hairs; leaves stellately spreading or ascending, rather thin, 
nevei- fleshy, slightly hairy, especially towards the base, or sometimes becoming 
almost glabrous towards the tip, lanceolate, acute, entire, 3- or sub-5-nerved, 
becoming narrowed at the base into the flat, sheathing petiole which has scarious 
margins; laminae with petioles 2*5-8 x 0*4- 1*5 cm.; midrib and the fine lateral 
veins slightly prominent on the lower surface; peduncles very short, 14 mm. at 
the time of flowering, but elongating up to about 15 cm, as the fruit matures, 

softly pubescent, densely so immediately under the spike; spike few- (2- 6- usually 

3/) flowered, capitate, 3-5 mm. diam., with tufts ef hairs between the flowers; 
bracteoles 1*2 mm. long, shorter than or rarely subequal to the calyx, broadly 
ovate, acute, keeled, with scarious margins, glabrous; sepals 4, ovate, acute or very 
shortly mucronate, keeled, 2*5 mm. long; corolla tube glabrous, equalling the calyx, 
with four acute, narrow ovate, spreading or slightly reflexed segments half as 
long as the tube; stamens 4, exserted, the filaments fused to the corolla tube half- 
way down; anthers 0-5 mm. long, ovate, with a short point; style 9 mm. long, 



Text -fig. 2. — Plantago pahattris. A, plant showing elongated peduncles bearing the 
fruit, x 0*4 ; B, plant showing rosette form, and extremely short peduncles bearing the 
Powers, x 0-4; O, inflorescence at unthesis, x 5*6 ; D, inflorescence showing fruit, x 5*0; 
FI, gynaecium. < 8-5; F, septum of ovary bearing two ovules, x 10-8; <5, anther, x IS. 
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pubescent except at the base; ovary globose or very slightly 4-lobed; 1*2 mm. in 
diam., 2-celled, with two ovules in each cell; fruit a pyxidium, sub-globose or 
slightly conical in the upper part, with a short point left by the base of the style, 
usually 4-aeeded, 2*5-3 mm. diam.; seeds oval, flattened, 2x1 mm., light, brown 
in colour. 

This species is only known from the margins of the swamps of the Barrington 
Tops Plateau, to which it appears to be endemic. Superficially, it somewhat 
resembles P. stcllaris F.v.M., which occurs in the Australian Alps, but differs from 
it in the less stellate habit, in the peduncle elongating very conspicuously after 
pollination, the less conspicuously thick roots, the sparsely hairy and less fleshy 
leaves, and the four seeds In the fruit. It differs from P. Broionii Rapin, which is 
known from the Australian Alps and Tasmania, in the peduncles, which are 
shorter than in P. Broionii before pollination and much longer afterwards, and 
in the entire, hairy leaves and less stellate habit. 

Family Gooden iagkak. 

Vt'Ueia montana Hook. f. is present at about its most northern limit. H 
occurs on the Blue Mountains in this State, and in Victoria and Tasmania. 

Family Gompobxtae. 

Cotnla filial la Hook. f. has only previously been recorded from southern New 
South Wales. It occurs also In Victoria and Tasmania. On the Barrington Tops 
it occurs in Eucalyptus pauciflora forest at an altitude of about 4,500 feet. 

Erigcron pappochmmus Labill. is found at high altitudes in the southern 
parts of the State, and in Tasmania and Victoria, and has not previously been 
recorded so far north. 


Summary. 

The distribution of a number of species occurring in the Upper Williams River 
and Barrington Tops districts is considered. Many species growing on the 
Barrington Tops Plateau show interesting affinities with the floras of the 
Kosciusko Plateau (N.S.W.) and Tasmania. 

Two species, Poilinia nuda Trin. (exotic) and Panicum Inch no phy Hum R.Br. 
are recorded as new for New South Wales. 

Two new species, Lomatia arborescens and Plantago palustris , and two new 
varieties, Evodia micrococca var. pubescens and Epacris microphylla var. rhombi - 
folia are described. Two new combinations, Eomandra montana (R.Br.) and 
L. Hystrix (R.Br.) are cited. 

In conclusion, the writers desire to express their thanks to Mr. R. H. 
Anderson, Botanist and Curator, National Herbarium, Sydney, for his help and 
interest during the progress of this work, and to other members of the staff 
of the National Herbarium and of the Botany Department, University of Sydney, 
for assistance in the determination of plants. 
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NOTES ON AUSTRALIAN MOSQUITOES (DIPTERA, CULICIDAE), 

PART IV. TUB OKNUS TXtBOBAI.PI A, WITH UKBC'IttPTlON OK A NEW SPEOIEH. 

By D. J. 1-.ee, B,Sc. 

(Nine Text-figures. ) 
tReud 29th September, 1927.] 

Five members of the genus Theobaldia have been described from Australasia, 
namely, T. frcncki Theo. and T. hilli Edw. from Victoria, T. littleri Tayl. and 
T. weAndorferi Edw. from Tasmania, and T. tmmoiri Edw. from New Zealand. 
In this paper a new species is described from New South Wales. It is distinct 
from T . hilli , T . frenchi and T. iccindorferi on characters of the terminalia, from 
T. littleri in having the upright scales of the head dark and the anterior pronotal 
lobes bare of scales or hairs, and from T. tonnoiri in not having the wings 
spotted. The presumed male of T. littleri is also described. 

The larva of the new species is described and it is considered that Us signifi- 
cant characters agree with those of the subgenus CulieeUa rather than with 
CUmacura. The previously-described species were provisionally placed in the 
latter pending the discovery of their larvae. 

Theobaldia inconspicua, n. sp. 

Head dark brown, covered with narrow curved golden scales, flat whitish 
ones laterally. Upright scales dark brown, paler at base, some yellowish ones in 
front. Proboscis dark brown with pale reflections beneath, especially at middle. 
Male palpi as long as proboscis, last two segments hairy. Female palpi one- 
eighth the length of proboscis, dark brown. Antennae of male shorter than 
proboscis, brown with blackish segmentation, plumes grey and creamy. Basal 
segment dark brown. Mesonotum bright brown with two medial paler bare 
lines and a pair of similar lateral spots. Scales narrow-curved and golden, 
fairly sparse. A few similar scales on scutellum. Border bristles 5 or 0 on 
each lobe. Postnotuxn creamy-yellow. Pleural chaetotaxy of female: Integument 
generally yellowish-brown. Anterior and posterior pronotal lobes devoid of scales 
or fine soft hairs. Four strong and several shorter bristles on anterior pronotum 
and 3-5 strong bristles on posterior pronotum. Two short fine spiracular hairs. 
No post-spiracular bristles. Sternopleura with u curved row of fine bristles and 
one strong one below it: patch of hairs and creamy lanceolate scales on lower 
part. Patch of pre-alar bristles. Two weak upper mesepimeral bristles, one 
strong lower one with a weaker one above it. Mesepltneron also bearing soft 
pale hairs, a few pale scales and a group of erect hairs on upper posterior part. 
Male similar to female in above characters but generally weaker in their repre- 
sentation, Wings: scales narrow curved, dark brown. Base of first fork cell 
proximal to second; r-m distal to m-cu by twice the length of m-cu. A group 
of hairs on base of radius beneath; fewer similar hairs in same position above. 
Length 3 8-40 mm. Abdomen unbanded, dark brown, violet reflections dorsally, 
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slightly paler beneath. Male terminalia: Coxite more than twice as long as 
broad, tapering; style with short terminal spine. Basal lobes very small and 
imperfectly separated from coxite, hairy at tip. Lobes of ninth tergite not 
prominent, with 7-10 curved bristles. 

Type series bred through from larvae collected at Mittagong, N.S.W., 20/8/36, 
and on Tinder ry Range at a height of 4,500 feet (10 miles east of Michelago, 
N.8.W.) , 10/10/36. 

Hole type <f, allotype and paratype $ from Tinderry; two g and one 5 paratype 
from Mittagong. An additional male, from Oxford Falls, Sydney, 3/11/22, 
Mackerras, is in the Maoleay Museum, Holotype and allotype in the museum 
of the Council for Scientific and Industrial Research, Canberra, 

Presumed Male of Theobaldia mttleki Tayl. 

Agrees with tlie description of tlie original female except In the following 
points. Palpi almost as long as proboscis, dark scaled. Basal segment of antenna 
light brown. Thorax: chaetae golden, except on ecu tell urn where they are black. 
Scutellum with four border bristles on the lateral lobes and six on the central 
one. Wing: base of first fork cell about half the length of its cell, of second 
almost as long as its cell. Cross-veins r-ra and m-cw equal in length but separated 
by only twice the length of m-cu. 

Terminalia: Coxites elongated, almost three times as long as broad. Basal 
lobes two-thirds the length of the coxite, very distinct and well separated, giving 
the appearance of elaspettes. A number of spines and hairs at tip. Aedeagus 
distinctly chitinized. Lobes of ninth tergite not very pronounced, with about. 
10 spines (only their points of attachment showing in specimen). 

Specimen from Barrington Tops, N.S.W., Sydney University Zoological 
Expedition, January, 1925, in the Macleay Museum. Another specimen in the 
same museum, collected by I. M. Mackerras at National Park, N.S.W., 1/1/26, 
is identical, except that it has a darkened cloud on the wing membrane as in 
T. frenchi. 


Notes on Other Species. 

The male of T . inconspicua , n. sp., can readily be distinguished from the 
other species for which males have been described, namely, T. frenchi . 7 r . hilli 
and T. weindorferi . As the terminalia of these species have only been verbally 
described, the opportunity is now taken to figure them. The terminalia of the 
type of T. weindorferi were remounted and drawn and the same was done with a 
specimen of T. frenchi determined by Edwards. The preparation of T. hilli was 
made from a specimen in the Macleay Museum from Beaeonsfleld, Victoria 
(G. F. Hill, 8/12/23). T. lit fieri is distinct from all the other species tu having 
Us basal lobes more fully developed and with a group of stout spines at the tip. 
In T. hilli the basal lobes reach almost to the tip of the coxite. T. weindorferi and 
T. frenchi have the basal lobes reaching slightly more than half-way, but they are 
more pronounced in the former, being more separated and hairy. The aedeagus is 
larger and more heavily chitinized In T. frenchi and the lobes of tlie ninth tergite 
bear a large number of hairs instead of a group of about 6 as in T. weindorferi , 
T. inconspicua has its basal lobes very greatly reduced, the lobes of the ninth 
tergite with 7-10 curved bristles and the aedeagus only chitinized at the tip. 

The characters available for separating the females are not so satisfactory. 
7\ tonnoiri is apparently unique in having the wing scales variable in colour, 
giving the wing a spotted appearance. T. frenchi has a darkened cloud on the 
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wing membrane, but it Is considered that this character is of little value in 
distinguishing this species. The other species have clear wings with scales 
uniformly coloured. T . tonnoiri , T . littleri, T. frenchi and T. hllli all have either 
scales or hairs on the anterior pronotal lobes, but in T. weindorferi and 





Text -figures 1*5, — 1, Terminalia of presumed male of T. littleri Tayl. 2. Terminalia of 
T. hUll Kdw. 3. Terminalia of T , weindorferi Edw. 4, Terminalia of T . frenchi Theo. 
6 . Terminalia of T. inconsjHcua , n. Bp. (AH figures drawn to same magnification,) 

T. inconspicua these lobes are bare of scales or hairs. 1\ weindorferi and 
T. inconspicua may be distinguished by the number of scutellar bristles (the 
bristles taken into account are the border bristles arising from prominent dark 
basal rings). In T. weindorferi the lateral lobes have 6-8 bristles and the central 
lobe 8-10. T. inconspicua has 6-6 on each lobe. T. littleri , T. hilli and T , frenchi 
are more difficult to separate, but the first has only pale upright scales on the head, 
whereas in the other two species they are at least dark towards the neck, I have 
no definite females of T\ him before me, so am unable to judge the usefulness of 
the characters given by Edwards (1926) which mainly concern the colour of the 
pleural integument. 

On the basis of the above characters the following key would serve to 
distinguish the females of the Australasian species of Theohaldia. 


1. No scales or hairs on anterior pronotal lobes , 2 

Anterior pronotal lobes with scales or fine hairs 8 
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2 foVutfcilum with 6-b border bristles on lateral lobes, 8-10 on central 


* T. ivcindorfvri Ifldw, 

JScutelhim with 5-6 border bristles on each Jobe T, inron&picuc i, n. sp. 

•b Wing spoiled T, tonnoiri Udw. 

Wins: not spotted (may have darkened patch on membrane) 1 

4. Upright scales of head all pale T. Uttlcri Tayh 


Upright scales of head dark at least towards neck .... T. hi Hi Hdw. ; T. ftcnchi Theo. 

No satisfactory eh n raiders have been established to separate T. hilli and T. frenohi. 

The Larva of Theobaldia jnconsjpicua, n. bp. 

Head large, pale; antennae long, curved, spinose, with tuft of plumose hairs 
at about two-thirds from the base, one long spine arising from the tip and a pair 
of similar length arising sut>-apical)y. Some of the frontal hairs spinose, ante- 
antennal tuft plumose. Mouth brushes bushy, labial plate with 12 teeth on either 
side of apical one. Thorax: Hairs well developed, except the propleural group. 
Meso- anil meta-pleural groups plumose. Eighth abdominal segment: Comb teeth 



Text-fl*ureB 6-#.— -Larva of T. inoo%»pivua , n. Bp. 0. Head ; 7, Posterior end ; 
8, Comb tooth ; 9, Peeten spine. 
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in a large patch* sub-siphonul and sub-anal tufts plumose. siphon long (2 mm.), 
devoid of hairs except for a single one near base of pecten. Pecten a row of 9 
serrate teeth on basal fourth of siphon, Anal segment: Outer dorsal hair with 
one long and two short branches. Anal papillae fairly long, pointed. Ventral 
beard of about 12 tufts of simple hairs and also 1 or 2 arising anteriorly to the 
barred area. 

On the characters given by Edwards (1932) for the differentiation of the 
subgenera of Thcobaldia, the larva of T . inconspicva , n. sp., belongs to the subgenus 
Culicella, It is distinct from CUmacura in having only a single pair of hairs 
situated basally on the siphon, in the outer dorsal hair of the anal segment being 
branched, the papillae long and pointed and in having 1 or 2 tufts of the ventral 
beard before the barred area. 

As the adult of T. inconspicua, n. sp., is evidently closely related to those of 
the previously-recorded species, it is considered probable that these will ulso be 
found to belong to the subgenus Culicella when their larvae are discovered. 

.*1 rkno w lodgement s . 

My thanks are due to Dr. I. M. Muckerraa for advice in the preparation of 
this paper, and to Mr. K. E. W. Salter for the loan of specimens from the Macleay 
Museum, Sydney. 
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Taylor, F. II., 19U. — Trans. Knt, Hoc. London, 191 r», p. 702. 
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A ItKYlKW OF TUB OKNUH CYMBIWUM IN Al'HTllAUA. II. 

By the Rev, H. M. R, Rrri\ B.A. 

(Three Text-figures.) 

I Read 2?th October, 193T.J 

I am still unable to throw any light on two species mentioned three years ago 
(these Pilot:.. Iix, 1934, 93) as having been published as Australian-— Fitzgerald’s 
(\ gamphomrpum and Klinge’s C. quttenianum. Fitzgerald described C, gompho - 
carpum (Joimi, Bot>, xxi, p. 203), but gave no clue whatever to the locality, and 
he did not— so far as is known — figure the plant. His description of the inflores- 
cence — “flowers in dense racemes of about twenty to thirty, green tinged with 
olive”- suggests the North Queensland form of V. sum R.Br., which differs 
considerably from southern forms, but does not agree with Fitzgerald's description 
in some essential particulars. 


Cymbidipm Hiu.ij F.v.M. 

Fmpm., xi, 8 8. See also Bailey, “Queensland Flora”, v, p. 1647. 

So far as I can ascertain, the only existing herbarium specimen of this species 
is an imperfect one (a leaf and a small part of a flowering raceme) in my own 
possession. Inquiries for (7. HUM, which was discovered many years ago by Walter 
Hill in the Mulgrave Range, N. Queensland, met with no satisfactory response. 
Mr. W. F. Tierney, of Cairns, was at one time under the impression that he had 
secured a plant, but the specimens sent were irreconcilable with the descriptions. 
In September, 1932, Mr. Charles Barrett sent me a specimen from a plant obtained 
on the Daly River. After making a careful examination I came to the conclusion 
that this plant must be V. HilUi . Affinity with <7. canalicuUUum R.Br. was obvious, 
but the differences were quite striking. The perianth segments are longer and 
narrower, and the mid-lobe of the labellurn is much longer, than in C. can a lieu- 
latum. The mid-lobe in Mr. Barrett’s flowers agrees exactly with Mueller’s 
words in Regel's Gurtenflora, 1879, p. 138: “lobo supero semilanceoUtto 
acuminato fere ter longiore quam lato”, Mueller and Bailey are both silent 
about capsules. Mr. Barrett sent me one. The dimensions are as follow: 
Pedicel 2| cm. From base of capsule to base of withered flower at apex, 5i cm. 
Diameter at base, 2 mm.; at middle, 14 nun.; at 2 cm. from apex, 15 mm.; at 
apex, 6 mm. Sutures 3, closed under 3 flat-surfaced longitudinal bands, the inter- 
vening sections prominently keeled. Thus the capsule is definitely distinct from 
that of (\ <v italic utatuin. Dimensions of one dissected flower: Sepals 21 x 4J mm.; 
petals 10 x 4 mm.; labellurn 16 j x 5 mm. across lateral lobes; mid-lobe 10 x 4 mm.; 
column 11 mm. from base to top of anther. The leaf of 0. HilUi Is prominently 
3-nerved. 
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Cymbiuium lKiDiroLiuM Cumi. 

Bot . Reg., 1839, Miac. 34; C. aftucijtorurn F.v.M., Rragm., i, p. 188; t\ madid urn 
Lindl., Bot. Reg., xiii, 1840, Misc. 9. 

This plant, which attains great bulk, and is often found on trees in close 
association with epiphytic ferns, extends from the neighbourhood of the Macleay 
River in New South WaleB (it may possibly occur a little further south) north- 
ward into the Queensland tropics. When not in flower it resembles many of the 
large-flowering exotic species. The racemes, however, are small-flowered and rather 
disappointing. In New South Wales and South Queensland I have found very little 
departure from what is regarded as the type form. In view of the difficulties which 
appear in North Queensland forms, I append a description of this southern form: 
A large plant, on trees along the coastal belt. Stems usually more or lees hidden 
under the large pseudobulbous growth of the swollen imbricate bases of the leaves. 
Leaves 4 to 8 together, from 30 to us much as 90 cm. long, membranous and some- 
what flaccid (but firmer than in C. suave), light green. Racemes from 20 to 60 cm, 
long, number of flowers very variable. Flowers thick and rather rigid, brownish 
outside, chiefly olive-green within, fragrant, about 2i cm. from tip to Up of 
segments. Labellum with 2 very small lateral lobes and a large yellowish obtuse 
midlobe. Lamina without ridges, but glandular-sticky and shining along the 
median line. Column truncate, with an angle in front. 






1. — C . iridifolium Cunn. 2. — C. suave R.Br. 3, — Contours (enlarged) of 
labella of C. suave, to show gradations of lobation. Drawn from actual 

specimens. 

Figs. X and 2 greatly reduced. 


In 1932 I received from Mr. W. F. Tierney, of Cairns, several racemes of a 
Cymbidium in his possession, which he thought might be C. HUM. The flowers 
were quite irreconcilable with descriptions of that species, but had affinities with 
V. iridifolium. They were, however, uniformly brownish, with darker blotches on 
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the perianth. The labellum appeared to agree precisely with Rendle’s description 
of C. Leai ( Journ . Bot» xxxvi, p. 221), and since no other known Australian species 
has the peculiar form of labellum described by Rendle, I concluded that Mr. 
Tierney's plant must be C . Leai, which was absorbed by F. M. Bailey into 
O. canalivulatum. Rendle considered C. Leai close to C. canallculatum , while Mr. 
Tierney's plant was nearer to C . iridifotium. Further material was sent in 1933 
and again in 1934, and was obtained from the same plant as that of 1932, but the 
flowers were quite different! They were in every respect identical with those of 
the southern type form of V. iridifolium ; and none had the peculiar labellum asso- 
ciated with 0. Leai. The mystery of this remains unsolved, and I do not feel 
justified in disturbing Bailey’s treatment of C. Leai at present. 

What I have called the southern type form of C. iridifolium . certainly extends 
Into North Queensland, and I possess a healthy plant from Proserpine. But. it is 
very different from the form commonly known about Cairns as C\ iridifolium , 
though the differences are not structural. The Cairns O. iridifolium has straighter 
and more rigid racemes, with numerous flowers rather densely massed. The 
individual flower has narrower segments, much more widely expanding and, except 
for tiie yellowish apex of the labellum, It is of a uniform very pale green. Inside 
and out. Structurally the two forms are so nearly identical that it would be unwiBe 
to separate them; but they are very distinct in appearance. 

Mr. Kenneth MacPhernon, of Proserpine, has contributed valuable observations 
on the pollination of f. iridifolium (North Queensland Naturalist, April, 1935, 
p. 26), A small native bee, identified by Mr. Tartoton Rayment as Trigona 
kockingsi (C'k’ll), visits the flowers and carries away the viscid exudation of the 
labellum. apparently to be used as “bee glue" in closing small cracks, etc., in its 
nests. In the course of the operation, which was watched by Mr. MncPherson 
repeatedly, the labellum moved up and imprisoned the bees against the column. 
The bees, struggling to free themselves, invariably burst the anther-sacs, and 
escaped bearing a supply of pollen on their backs, to be deposited on the stigrnatfc 
plates of other flowers. 

Cymmuitxm suave R.Br. 

Prodr 331. (See also Benth., FI, Austr .. vi, 303; Bailey, Q. FI v t 1543; Rupp, 
Guide to Oreh. N.S.W., 47 [photograph],) References indicate that in one 
important, matter botanists have not adhered strictly to Robert Brown’s description. 
Brown explicitly states of the labellum, “indiviso”. Bentham and Bailey include 
within the species forms having the labellum “obscurely sinuate 3-lobed". A careful 
study of forms ranging In habitat from North Queensland to the South Coast, of 
New South Wales — a study embracing both living plants and dried specimens — 
has convinced me that we must go even further than Bentham and Bailey, and 
include forms with a labellum as definitely trilobate as that of any other Australian 
species. In this respect C. suave is extremely variable, and the form of the 
labellum is too inconstant to be relied upon as a guide to determination. The 
process of lobation can be traced through all stages.. What we must call the 
type form, with a labellum perfectly entire, is — except in North Queensland — much 
less common than the variants. In some cases a very slight swelling on both 
margins of the lamina is an indication of tendency to lobation; other flowers will 
be found with these swellings quite prominent; in others they have become 
Bentham's “obscurely sinuate" lobes; and so on, till we reach a form of labellum 
as well lobed as that of C . iridifolium . I do not think it would be wise even to 
constitute a var. lohatum, because the intermediates are so many that confusion 
would result. 

HI! 
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Bentham describes the flowers of C\ suave as “green, blotched with red”. Brown 
sayB nothing of this; and it is certainly not typical. 1 have seen this form once. 
A plant which I obtained many years ago at Lilyvale, in the Illawarra district 
of New South Wales, had dull green flowers with reddish blotches. Though 
€. suave is abundant in many districts, I have only been able to find three people 
besides myself who have seen this form with blotched flowers. The commonest 
colouring, in New South Wales and South Queensland, is a delicate golden-green, 
the perianth sometimes brown on the outside, especially in bud. The flowers are 
deliciously fragrant. 

A large plant of C. suave may reach a diameter of 90 cm. or more, but, 
generally speaking, it is not as bulky as other species. It lacks the bulbous 
swelling at the base of the leaves which is so prominent in C. canaliculatum and 
C. iridifolium, but has much longer stems, which are covered with ragged fibre — 
the remnants of dead leaf-bases. The leaves are bright green, narrow, and very 
flexible, from 16 to 60 cm. in length. The racemes are variable in length: in the 
North Queensland form they are (at least in all specimens sent to me) only about 
33 cm. long, with densely packed very pale green flowers. Southern racemeB 
attain 30 cm., but the average would be about 23. 

Fitzgerald's C. gomphocarpum, as far aB one can judge from his description, 
must be closely allied to forms of C. suave with a lobed labellum. It is distin- 
guished by Us “club-shaped or almost terete" capsule — that of C, suave being oval 
or almost globular. There Is an unpublished Fitzgerald plate in the Mitchell 
Library at Sydney, depicting a Cymbidium from Cook's River, near Botany Bay. 
No name is attached, but it appears to be C. nuave with a lobed labellum. It is 
curious that Robert Brown never saw this form, for it is quite common — or was 
a few yearB ago — in the central coastal area of New South Wales. The range 
of C. suatw from north to south is probably more than 2.000 miles. It is restricted 
to the coast districts and the Dividing Range, and has only been found in Queens- 
land and New South Wales. 

In Part 1 of this review I alluded to the habit of Australian Cymbidiums of 
rooting in the IioIIowb of decayed branches of trees. This habit, as far as I can 
ascertain, is invariable in the case of C. canaliculatum, but I find that it is by 
no means so with C. iridifolium and C. suave. The former grows freely with its 
roots embedded in masses of Plat-y cerium- (stag-horn and elk-horn ferns), while 
C. suave sometimes occurs rooted in the paper-bark of Melaleuca leueadendron 
and other tea-trees, or on trunks of tree-ferns. 

t have already acknowledged, in Part I, the kind assistance received from 
many quarters during my investigations of C. canaliculatum, and I need only add 
here that it has been continued during the past three years while I have been 
endeavouring, with only partial success, to secure fuller information concerning 
other Australian species. 
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THE OCCURRENCE OF GRAPTOLITES NEAR YASS, NEW SOUTH WALES. 

By Kathleen Shkuhard, M.Sc., and R. A. Keble, FjG.S., Palaeontologist to the 
National Museum, Melbourne. 

(Plate xv ; twenty-five Text-figures.) 

[Read 27th October, 1937.1 

Graptolites of both Upper Ordovician and Silurian age have been found near 
Yass. Upper Ordovician assemblages were discovered in slates at several localities 
in the Parishes of Morumbateman, Mundoonen and Manton in the Yass River 
District, all situated between 12 and 15 miles east of Yass and near the YasB- 
Gundaroo road (Sherrard, 1936b). These graptolites of Upper Ordovician age 
were found in rocks hitherto mapped as Silurian, which age was probably assigned 
to them on account of their comparative proximity to beds carrying Silurian 
fossils near Yass. No other fossils were found with the graptolites. 

Silurian graptolites occur at a locality known as Silverdale, seven miles to 
the north-west of Yass (see Text-fig. A), where several species of Monograptus 
have been obtained (Sherrard, 1934, 1936a). AH were found in one small outcrop, 
which also yielded brachiopods, crinoid stems and traces of trllobites. 

Vppct Ordovician Beds. 

These beds are blue and grey shaly slates, all dipping at high angles, 50 degrees 
and more, and striking between north-west and west-south-west. The slates cleave 
easily, but have not the fissile cleavage of roofing slates. In some cases they are 
puckered and contorted, while in others mineral solutions have penetrated freely 
along the bedding planes, probably often obscuring graptolites. In some specimens 
the material of which the graptolite impressions consists has been dissolved away, 
leaving merely an unidentifiable negative impression, surrounded by a white film. 

The graptolites found at the various localities are: 

Loc. 1. — Portion 24, Parish of Morumbateman, on Yass-Gundaroo road, 100 
yards west of 12th mile-post: Climacograptus bicomis Hall, C. missilis Keble and 
Harris, Diplograptus ( Orthograptus ) calcaratus Lapworth. 

Loc, 2. — Portion 1, Parish of Mundoonen, 200 yards north of Morumbateman 
road Junction: Diplograptus ( Orthograptus ) calcaratus Lapw, var. basilicus Lapw., 
D. cf, truneatus Lapworth, D. sp. indet, Climacograptus missilis Keble and Harris, 
C. sp. indet., Cryptograptus tricornis Carruthers, Retiograptus yasscnsis , n. sp., 
Dicellograptus cf. complanatus Lapworth, D . cf. sextans Hall, D. sp. indet. 

Loc. 3. — Portion 152, Parish of Manton; about centre of Portion, 50 yards 
north of Yass River: Dicellograptus elegans Carruthers, D, cf, complanatus 
Lapworth, D. cf. moffatensis Carruthers, D * cf. pumilus Lapworth, D . cf, sextans 
Hall, JO, cf. smithi Ruedemann, D. sp. indet. 

Loc. 4. — Portion 61, Parish of Manton, eastern half: Dicellograptus dlvaricatus 
Hall var. rigidus Lapworth, D. cf. complanatus Lapworth, D. elegans Carruthers, 
JO, sp. indet., Diplograptus (Orthograptus) calcaratus Lapworth var. basilica# 



m 


WIAPTOMTKH MiAlt V.\8M, A.S.W., 


Lapw., Climacograptus tnimtilis Keble and Harris, (\ tuhulifrroua Lapworth, C. sp. 
indet. 

Loc. 5. — Reserve, No. 43134, Parish of Morumbateman, at waterfall, about half 
a mile west of junction between Portions 94 and 150, Parish of Morumbateman: 
Diplograptxui ( Orthograptux ) valcaratus Lapwortti var. basiticits Lapw. 

Loc. 6. — Portion 31, Parish of Morumbateman, near NW. comer, 50 yards south 
of Yass River: Graptolite fragments indeterminate. 



Text- fig. A.— Topographical Map of Area between Yass and Bowning. 

A = Graptolite locality. 

(See Sherrard. Texl-ilg. i>, for Geological Sketch-Map of the Yass 

and Downing districts.) 

The accompanying table attempts to correlate the graptolite species found in 
other parts of New South Wales, in Victoria, in Great Britain and in North 
America with those of Upper Ordovician age found in the Yass River district. On 
the whole the correlation is satisfactory. The discordant species are /). cf. sejdan*, 
since this species is never found higher than the Gisbornian in Victoria and in a 
very similar association in Great Britain and America, and />. cf. ctmplanatus , 
which species, in Victoria, is never found outside the Bolindian. Possibly the 
discordance is due to the tact that the Australian Dicellograptidae have not been 
adequately described and figured. When a close examination of the forms referred 
to these discordant species is made, they will probably exhibit those small 
differences so often found in Australian species at first glance conspectflc with the 
British. 



Victoria. Britain. N. America. Other X.S.W. Localities. 
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Notes on table: 1 Thomas and Eeble, 103:1 * EHes and Wood, 1913- * Huederoann, 1 90S, * Hal! r T. 1902. * Naylor. 1935. * Harris and Keble. 1929. 

The specimens described in this paper were obtained from Qneanboyan. X.S.W. . just outride the Federal Capital Territory. T Hall. T. S., 1909. 1920. 
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A more preciae correlation with the Victorian series, ignoring, for the time 
being, the discordant element, is as follows: 

Loc. 1. — Top of Eastonian or base of Bolindian. 

Loc. 2. — Eastonian, probably high. Limiting species, Cryptograptus tricomis , 
the extreme upward range of which is the top of the Eastonian, and a number of 
Eastonian-Bolindian forms. 

Loc. 3. — Eastonian, probably high. 

Loc. 4. — Top of Eastonian or base of Bolindian. 

Loc. 6, — Probably Eastonian. 

Loc. 6. — Indefinite. 

Thomas and Keble state (1933) that the Eastonian embraces approximately 
the lower two zones of the Caradocian, and the Bolindian corresponds to the zone 
of Plcurograptus linearis and to the Ashgillian of Britain. It may be stated, there- 
fore, that the Yass Upper Ordovician beds correspond to parts of the Caradocian of 
Britain. 

Silurian licds> 

Graptolites of Silurian age occur in ripple-marked, medium-grained, greenish- 
brown, probably tuffaceous sandstone outcropping on the crest of a hill in Portion 
34, Parish of Derringullen, County of King, included among the Lower 
Tvilobite Beds of Mitchell (1886, 1888). The outcrop ia about 300 yards west 
of a point on the Yass -Boorowa road, which point is three-quarters of a mile north 
of the Sydney-Melbourne railway crossing. This locality is known as Silverdaie 
from a property of that name nearby. The graptolite bed dips at 25 degrees to 
the south-west and overlies shales dipping 25 degrees west-south-west. These 



Tftxt-fig. 11. — Section along line Y-Z, Text-tig. A, 


shales, which outcrop in the bed of Limestone Creek, a quarter of a mile to the 
east (see locality map. Text-fig. A), are richly fossiliferous, though without grapto- 
lttes. They contain numerous forms identical with those in the Barrandella shales 
at Hatton's Corner, 6 miles to the south-south-east. Shearsby (1911) and one of 
the authors (Sherrard, 1936a) consider the Limestone Creek shales an extension 
of the Barrandella shules at Hatton’s Corner, and Shearsby (1911) has given a list 
of the Limestone Creek fauna. Cuttings in the road from Wargeila to Bowning, 
which runs east and west and crosses the Yass-Boorowa road three-quarters of a 
mile north of the graptolite outcrop, reveal gentle south-west to west-south-west, 
dips. As one travels along this road from a limestone outcrop (Bowspring) in 
the east, over the Barrandella shales In the bed of Limestone Creek, to the sand- 
stones on the horizon of the graptolite bed, these gentle dips persist (Section Y-J5, 
Text-fig. B), leaving no doubt that the graptolite bed overlies the Limestone Creek 
beds and incidentally the Barrandella shales. There is no indication or suggestion 
of faulting or thrusting; the succession seems to be quite conformable and mtdis- 
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turbed. Hence the age of the Limestone Creek beds and the Barrandella shales, 
if Shearsby and Sherrard are right in stating that they are the same bed, may be 
fixed by the graptolite bed, that is, they are Silurian, probably high Wenlockian. 

The brachiopods which frequently are found on the same slab as the grapto- 
lites, are all small, suggesting an unfavourable environment. Stropheodonta davidi t 
for instance, has a width of 4 mm. across the brachial valve and a length of 
2-5 mm., while the type is recorded with u width of 6*O-*0*3 ram. and a length of 
4*8 mm. (Mitchell, 1923). While the form referred to as Atrypa sp. is somewhat 
similar to A. pulchra Mitchell and Dun (1920), it is very much smaller than that 
species, being only 3-5 inm. in width and 2*5 mm. in length In a typical specimen. 

The following forms have been recognized from the graptolite bed at Silver* 
dale: Monograptus /l emingii (Salter), M, cf. tumescens Wood, M. cf. nitasoni 
(Barrande), M . cf. vomerinu* (Nicholson), Dictyonema sp., Nvrleospira australis 
McCoy, Stropheodonta davidi (Mitchell), Atrypa ftmbriata Chapman (?), A . sp., 
Merista sp., trilobite fragments, crinoid stems, 

The graptolites indicate Zones 26 to 36 of the Silurian as divided by EUes 
and Wood (1913), which makes the bed at Silverdale containing them equivalent 
to the Wenlock-Ludlow junction beds of England, and to the Melbournian Series 
of Victoria (Chapman and Thomas, 1935; Keble and Harris, 1934). 

Specimens of Monograptus described by T. S. Hall (1903) as “allied to 
M. dubius” were obtained by Mitchell from Belle Vale, Yass, which is a property 
situated between Silverdale and Hatton's Comer (see locality map. Text-fig. A). 

Shearsby (personal communication) obtained a specimen identified as Mono - 
graptus cf. vomerinus , while quarrying operations were in progress about 1915 for 
a new railway bridge over Bowning Creek near Bowning Station, 21 miles west 
of Silverdale (see Text-fig. A). 

Species of Monograptus obtained near Goulburn, about 60 miles east of 
Silverdale (Naylor, 1935), are the only other forms of Monograptidae described 
from New South Wales. At that, locality all species but one are characteristic of 
beds of Lower Silurian age. 

Family Diplookaptidak Lapworth. 

Climacoouaptus bkxmnib (Hall). Text-llg. 1. 

A rhabdosome 1*2 cm. in length is exposed which is incomplete distally. Its 
width is 1 mm. at the proximal end and 2*2 mm. where it is broken distally. The 
spines are very strong and conspicuous, 6 mm. in length and Include an angle of 
110 degrees. The sicula is inconspicuous. There are 10 thecae in 10 mm., about 
1*5 mm. long and overlapping one-third of this length. Their apertural margins 
are situated within horizontal pouches which occupy nearly one-third the width 
of the rhabdosome. The ventral edges of the thecae are straight and vertical. The 
septum is preserved complete except at the extreme proximal end. 

CUMACOORAPTUB TUBULTEKBOUB L&pWOI'th. PI. XV, fig. 3; TeXt-flg. 2. 

Rhabdosome 1*2 cm. in length, increasing in width slowly from 0*8 mm. to just 
over 2 cm. distally. The sicula is not seen. There are 12 thecae in 10 mm., the 
free edge of the theca is straight or slightly concave and the apertural margin lies 
within a semicircular excavation which occupies one-fifth the width of the rhabdo- 
some. The virguia is very conspicuous, and about 0*5 mm. wide, rt is prolonged 
10 mm. beyond the distal extremity of the rhabdosome, within which it can be 
detected for a short distance. Short spines are visible on the mesial angles of 
some of the thecae. 
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Cumacograptuh misbiub Keble and Harris. Text-fig. 3. 

Rhabdosome not more than 1 cm. in length. Its width, less than 1 mm. 
proximally, increases to nearly 2 mm. dlstally. A short virgella is visible. The 
virgula can be seen in the body of the rhabdosome for one-third of its length, of 
which 6 mm. projects at the distal end, and is somewhat expanded in places. 
Thecae 10- H in 10 mm., about 1*5 mm. long, of which one-third to one-half over- 
laps. The apertural margin lies within an excavation occupying one-quarter the 
width of the rhabdosome. 



Tcxt-fijj. 1. — CHmavugraptuti Ouurniti (Hall), Portion 24, Parish of Morumbateman. 
No. 8.616. 

Text-fig. 2. — CUnuwograptUN tubuli/erouff Iwipwortb, Port. 61, Par. of Manlon. 

No. 8.691. 

Text-fii?. 3, — Climacoffraptus mission Keble and Harris, Port. 24, Par. of Morum- 
bateman. No. 8,602. 

Teat-fig. 4. — IHplograptua t Orthogroptus) cf. ti'unvatua X^apw., Port. 24, Far. of 

Morumbateman. No. 8.605. 

Text -fig. 6.- -Diplograptutt (Orthograptua) calcaratua Kapworth, Port. 24, Par. of 

Morumbateman. No. S.602. 

Text-fig. Q.—Diplograptus ( Orthograptm ) valcaratu* l^upworth, var. baailioua 
Ijfcpworth, Fort 61, Par. of Manton, No. S.576. 

Text-fig. 7. — Cryptograptmi tricornl* (Carruthers), Port. 1, Par. of Mundoonen. 
No. 8.607. 7a. obverse aspect, obliquely earn pressed ; 7b, same aspect, normally com- 

pressed, on same slab as 7a. 

Diri-OGRAPTUS (Obthooraptus) cf. TRtiNCATUH Lapw. Text-fig. 4. 

Rhabdosome incomplete, fragments of 2 cm, preserved, reaching a maximum 
width of more than 3 mm., but becoming slightly narrower dlstally. Thecae 

10 in 10 mm., and 2 mm. long, overlap, according to aspect of preservation, is 
one-third or one-half of this length. The apertural margin is undulate and 
everted, and the overlap of one theca upon the next is very plain. Septum 
discontinuous. 

DxrbooRAPTtm ( Obthogravtub ) CAXCARATUs Lapworth. Text-fig. 6. 

The rhabdosome is 3-4 cm. in length and increases in width from 1*0 mm. 
to 2*6 mm., which is attained about 1*6 cm. from the proximal extremity* The 
Virgella is very conspicuous and about 4 mm. long. Strong spines, only slightly 
shorter, are developed on the first two thecae. The virgula is broad. It is 
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observable within the body of the rhabdosome and is sometimes prolonged beyond 
the distal extremity of the rhabdosome, though It is frequently broken off short 
in the specimens observed. Thecae 8-10 in 10 mm., about 2 mm. long, overlap 
about one-half this length. According to the aspect of preservation which is some- 
times scalariform in the proximal portion and aub-scalariform distally, the thecae 
vary in appearance. Their outlines may be rounded or have a parallel inclination. 
The septum is discontinuous. 

DU’LOOitAPTtm (Ortiioqkaptub ) calcabatvs var. bammcuh Lapworth. Text-flg. 6. 

A variety of SHplograptus v atcaratus occurs more abundantly than the type 
form. It is without the prominent basal spines, and is rather narrow and compact, 
its maximum width being 2 mm. The rhabdosome is 2-5 cm. in length, while the 
virgula projects 0*5 cm. beyond the distal extremity of the rhabdosome as well as 
being visible within it. There are 10 thecae in 10 mm., each being about 2 mm. 
long and overlapping more than half this length. There is a septum. 

CBYPTonKAPTim TKieOBNis (Ourruthers ) . Text-tig. 7a. 76. 

Rhabdosome a thin film, 1 cm. long, and up to T3 mm. wide. Thecae 12-11 
in 10 nun., 1 mm. long and overlapping one-half of this length, with free edge 
rounded off and apertural edges everted. Proximal end not seen. Figures In and 
76 show obverse aspect, 7a, however, being obliquely compressed. 

Family Dicranooraptidae Lapw. 

Di CEL LOOK actus cf. oom plan at vh JLapworth. Text-fig. 8. 

Stipes 3-4 cm. in length diverging at angles of 270-295° from a conspicuous 
sicula and with short and stout lateral spines. Thecae 11-10 in 10 mm. The 
proximal thecae have their ventral walls Inclined, but those developed after the 
third or fourth theca have their ventral walls straight and in some cases parallel 
to the dorsal margin of the rhabdosome. The thecae overlap for about one-third 
their length, which is up to 2 mm. Apertures open within well-marked excavations 
occupying nearly half the width of the stipe and one-flfth to one-third the ventral 
wall. Proximally the stipes are 0 7 mm. wide, but this increases abruptly to 
10 mm. They are straight. The axil is wide and square. The sicula is generally 
broken in the specimens examined, but is distinct. The shape of the axil might 
suggest a comparison with I), elegans, but thiR is precluded by the shape of the 
thecae and the straightness of the stipes. When preserved in a scalariform aspect 
the stipes are narrower and the angle of divergence is larger. 

Dicellookaptus divakicatph Hall var. kioidub Rap worth. Text-flg. 9. 

Stipes more than 3 cm, long, with slight convex, dorsal curvature. The stipes 
are 1*0 mm. broad at the proximal extremity and become no broader distally. The 
rhabdosome appears to be thickened in the axillary portion. The axil is pointed, 
the angle of divergence being 320°. The sicula is blunt. The virgelia and lateral 
spines are conspicuous. The thecae are 10 in 10 mm, and about 1 mm. or more in 
length, overlapping one-half to one-third of this length. They commonly open 
within an excavation occupying one-half the width of the stipe. 

Dicpxlogbaftus cf. sextans Hall. Text-fig. 10. 

Stipes straight or with slight curvature of ventral margin distally, 1 cm. long, 
0*7 mm. wide distally and 0*5 mm. proximally, diverging at 295-305° from a blunt 
node-like sicula, which is large in some cases. Axil pointed; strong, lateral spines 
present in some specimens, though sometimes the sicular end is obscure. Thecae 
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12 in 10 mm., and up to 1*5 mm. long, overlapping not more than a quarter of 
their length, outer wall curved. Apertural excavations sometimes serai-circular, 
sometimes pouch-like, one-third to one-half the width of the stipe. 



Text-fig. 
No. H.533. 

Text -rig. 
Munton, No. 
Text- fig. 
Text-fig. 
Text-rig. 
No. S.560. 

Text-fig. 
No, S.5C4, 
Text-fig. 
No, s.n«i5. 


S. — Dicnllograpf UN or. compUmatu* Hapworth, Port. 1, Par, of Mundoonen. 
. - — Divvliograptns divarivtitn# Hall var, rigidua Lapworth, Port. 01, Par. of 

s.r*si. 

10 . — DUicUograptus ef. sextans Hall, Port. 152, Par. of Manton. No. S.654. 
1J Dicfllot/raptus clegans Carruthers, Port. 61, Par. of Manton. No. S.577. 
12. Dicellograptux cf. moffatvnaia Carruthers, Port. 152, Par. of Manton. 

1:5 . — Dicellograptun ef. pumilun Lapworth, Port. 152, Par. of Manton. 

1 f. — Dicetlooraptu* cf. smithi Ha edema nn, Port. 152, Par. of Manton. 


DiCKM-ooBAPTtiB ELE0AN8 Carr u there. Text-flg. 11. 

Stipes up to 3*5 era. in length, showing strong and graceful curvature, 
diverging at large angles, 300-320°, from a faint sicula. The axil Is square. 
Stipes 0-6 mm. wide proximally, which increases gradually to 0*8. Lateral spines 
observable conspicuously in some specimens. Thecae 11-9 in 10 mm. overlapping 
about a quarter of their length, which is about 1*5 mm., having a curved ventral 
wall and, in a profile view, an apertural excavation, which is about half the width 
of the stipe. 

From a square axil nearly 1*5 mm. across, the stipes diverge but slightly for 
about 1 mm., then open with a graceful concave dorsal curvature until they are 
approximately 1 cm. apart, which distance is maintained for about 5 mm., when 
the stipes gently curve towards one another again, just meeting in unbroken 
specimens, at about 3*5 cm. perpendicularly from the axil in a large specimen. 
These specimens show the proximal double curvature “eminently characteristic of 
the species” and, like it, are ultimately convexly curved, and strongly resemble 
the plate of Carruthers* type specimen (Elies and Wood, 1904, PI. rxill, fig. 2a). 
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Oickllookaptus cf. moffaticivhxs Carrutbers. Text-fig. 12. 

Stipes slender, 2 cm. in length, slightly curved, sub-parallel for 3 mm. 
proximally, then they diverge at 320°, converging slightly at the distal extremity. 
There is only a slight increase in width of the stipes to a maximum of 0-7 mm. 
Thecae 12 in 10 mm., overlapping one-quarter of their length of 1 mm. The free 
ventral wall is parallel to the dorsal margin of the stipe. Wide, semi-circular 
apertural excavations, occupying nearly half the width of the stipe. It is a small, 
tine form. 


DmpxLOGRAFTrs cf. PUMHC8 Lapworth. Text-fig. 13. 

The stipes are a little more than 1 cm. in length, with a uniform width of 
5 mm. and diverge at about 335° from a very conspicuous sicula. A somewhat 
scalar if or in aspect of preservation probably makes the stipes appear narrower 
than they are. The axil is wide and the stipes curve very gently, first with a 
concave dorsal curvature, which is later reversed. The thecae are 12 or more 
in 10 mm., and overlap about half their length of 1 mm., with their outer walls 
slightly curved. The sicula, though very distinct, is broken. Figure No. 3r in 
Plate XXI of the Monograph of British Graptolites (Files and Wood, 1904), where 
the angle of divergence is 330", is closely comparable with this form, which has, 
however, finer stipes. 

DreKU.oouAPTrs cf. smith i Ruedeinann. Text-fig. 14. 

Stipes up to 2 cm. long, of nearly uniform width, about 0-6 mm. wide. Thecae 
10 in 10 ruin. Stipes twisted near the sicula, which is noticeable, so that the 
ventral side of one stipe faces the dorsal side of the other, after diverging at an 
angle of 330" from a pointed axil. Subsequently the stipes converge and cross 
one another. The thecae are 1 mm. long and overlap one-quarter of their length. 
The forms compared with this species are precisely similar to specimens figured 
by Huedemann (figs. 5 and 6, PI. 19, Ruedemann, 190S). 

Family Glossookaptidak Lap worth. 

Hktiookaptum yabsfnhjh. i). sp. Plate XV, fig. 1, 
lUmbdosome with sub-parallel margins, widening rapidly to a maximuni 
breadth of 2 mm. without spines, 4 mm. with spines, which is maintained through- 
out. The maximum length observed is 3 cm. Test continuous over all but distal 
portion of rhabdoaome, thickest in proximal portion, where it obscures the lists, 
but becoming more attenuated towards the distal end and apparently extremely 
attenuated or not present in the most distal thecae. In these thecae it is 
strengthened by lists into complete clathria with rhomboid meBlies forming 
conspicuous ventral lattices. Sicula scarcely visible. Thecae alternate, proximal 
ones with their ventral and apertural lists produced into stout, arcuate spines 
which, however, become less conspicuous and almost disappear distally. Thecae 
11-9 In 10 nun, The septal strand in the obverse aspect Is well defined, straight 
and produced for u short distance beyond the rhabdosome. 

Re mark#. — R. yasxenaU resembles R> pulcherrimm Keble and Harris (Plate xv, 
fig. 2). Apart from any differences in the meshwork, however, it can be distin- 
guished from Keble and Harris's species by its rapid widening in its proximal 
portion and its stouter arcuate spines. The septal strand in H. yaitnen&i* is also 
more conspicuous. R. pulcherrimus is a much longer form than H, yassensis. 

Associated graptolites: tHptograptus (Orthograptun) calcaratu# Lapw. var. 
basilU'v* Lapw., I), cf, truncatux Lapworth. CHmacograptm miaaiUn Keble and 
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Harris, Cryptograptus tricorn is Curruthers, Dice Hop raptus cf, complanattut 
Lap worth, D. cf. sextans Hall. 

Horizon.- Upper Ordovician, Eastonian, high in that series. 

Locality .— Portion 1, Parish of Mundoonen, 200 yards north of Morumbateman 
road junction (lot*. 2). 


Family MoNomtAp'noAK Lapworth. 

Genus Monoghaptus Geinitz, restricted. 

MoNooKAPTrs cf. NitftBONi (Barmnde). Text-figs. 15, 16. 

Rhabdosome fragmentary, up to 2 cm. in length, slight convex dorsal curvature 
in the distal fragments which are found preserved in relief, proximal end not 
observed. Breadth 1 mm. Thecae 8 in 10 mm., show sigmoidal curvature, 2 mm. 
long and 0*4 mm. wide. Overlap very slight, angle of inclination 20°, apertural 
margin slightly concave, but generally at right angles to the direction of the 
rhabdoBome. The thecae appear almost isolated when preserved in high relief 
(see Text-fig, 16), but this is probably due to ihe matrix not being completely 
removed. 

Associates: Nuclcospira australis McCoy, Atrypa sp., Ktrapheodonta davidt 
Mitchell. 


Mon oob aftu s cf. tumkboknb Wood. Text-figs. 17, 18. 

Khabdosome fragmentary, up to 3-5 cm. long (proximal end not observed), 
straight, maintaining a width of 1*7-2 cm. throughout. Sicula not seen. Thecae 
uniform in shape, becoming rather longer diBtally. Thecae 10-8 in 10 mm., long in 
proportion to their width, 2-3 mm. long, and 0*4 -0-5 mm. broad. Overlap slightly 
more or slightly less than half. Thecae sometimes widening towards the apertural 
margin, which is concave in section, produced into a more or less distinct denticle. 
The angle of inclination is 20-25°, which is the angle seen in figures of 
M. tumesccns (figure 12a, Plate xxxviJ, British Oraptolites, Part VIU, Elies and 



Text -fig. 1!>. — Monogroptus cf. nilsaoni (Barrande), Port. 34, Par, of Derr Ingul ten. 
No. s.m. 

Text-fig. 16. — Monopraptus cf, n</*aOH(. Reverse of Fig. 1 , r > 

Text-figs. 17, 1 3 . -MonopraptuH cf. tumesevntt Wood, Port. 34, Par. of Derr ingu Hen. 
Nos, &31, 8.133, 

Te xt -fig, ift.- — Monopraptu* cf. vomerinu* (Nicholson). Port. 34, Par. of DerringtiUen. 
No. K.». 

Text-figs. 20-22. — Monoprpptus flemingii (Halter), Port, 34, Par. of Derringullen. 
Nos. 8.333, &73 f 8.384. 

Text-fig. 23.— DicfvoHcma sp., Port. 34, Par. of Derringullen, No. 8.312. 
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Wood, 1010). This angle of inclination prevents u comparison with M. vulgaris 
whose angle of inclination is 35-40°, which angle is shown in all figures of the 
species in the same Monograph (Elies and Wood, 1910). 

Associate: fttropheodont a davidi Mitchell. 

Monooraptus cf. voMEKtNis (Nicholson). Text-fig. 19. 

UlutbdoHome fragmentary, up to 3 cm. in length, fragments generally straight, 
breadth 1 mm. when preserved in high relief, 1-5 mm. when seen in cast, sic u la 
not seen. Thecae 11 in 10 min., slightly more than 1 mm. in length, about twice 
as long as wide, overlapping seldom more than a quarter of this length. The 
aspect of the thecae seen in relief differs from that seen in cast. In the latter 
case the thecal boundaries show an almost spiral curvature, and in the former a 
less pronounced ogee curvature. 

Associates: Atrppn a p., Ktrophaodontu davidi Mitchell. 

Monooraptom elemingu (Salter). PI. xv, figs. 4, 5; Text-figs. 20, 21, 22. 

Kluibdosome Incomplete, 2 cm. in length, straight or with slight dorsal curva- 
ture near the proximal end. Average width 17 mm. with a maximum of 2 mm. 
A width of 1*7 mm. is shown by the specimens figured here, and at an equivalent 
distance from the proximal extremity, viz., the fourteenth theca, in figures of 
M. firming ii in the Monograph of British Graptolites (Fig. 5d, PI. xlii, Elies and 
Wood, 1912). A sic u la is not often preserved, but., when seen, has a length of 
1*6 mm. Thecae 12- 9 in 10 mm. They show ogee curvature and become narrower 
towards their aperturul extremities. They are about 2 nun. long, and up to 7 times 
as Jong as wide. Up to one-third of the theca itself may be involved in a hook, 
which occupies less than half the breadth of the rhabdosome, usually about two- 
fifths, the thecal overlap is from one-quarter to two-thirds of the total length. 
The hooks may be called beak-like rather than daw-like, but the mode of preserva- 
tion and angle from which the specimen is examined cause a difference in the 
appearance of the ventral margin, so that the hooks are not perceptible at all 
from one angle. The inter-thecal line is strongly marked. The fragmentary 
state in which the graptolites are found is characteristic of M. fk'mingii. while 
their straightness und stiffness preclude their reference to M. ricviirtunrnsis or 
Af. uncinatus var. orbatvs, which are characterized by a “Ump, broken-backed 
appearance” (Elies and Wood, 1912). 

Associates: Surlmspira australis McCoy, titrophrodonta davidi Mitchell, 
Afn/pa sp. 
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EXPLANATION OF PLATE XV. 

Fig. .1 . — Petiograptus yassensis. n. up. Complete rhabdosome obverse aspect. Port. 1, 
Par. of Mundoonen, No. S.501. 

Fig. 2 . — Rettoffraptus pnlchcrrimus Keble and Harris. Proximal portion Yarra 
Track, Victoria. No. 26691. Nat. Mur Melt). 

Fig. 3 , — Cllmticograptus tubuU/erous Lap worth, Port. 61, Par. of Manton, No. S.591. 
Figs. 4, 6 . — Atonograptus fteminyU (Salter), Port. 34. Par. of Derrlngullen* Nos! 
S.333, S.336. 

(Where not otherwise stated, specimens are in the collection of one of the author#— 
K.M.S.) 
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THE ECOLOGY OF THE CENTRAL COASTAL AREA OF NEW SOUTH 

WALES. 1. 

THE ENVIRONMENT ANU GENERAL FEATURES OF THE VEGETATION. 

By Iema M. Pidokon, M.Sc., Linneun Macleay Fellow in Botany. 

(Plates xvi-xvii; six Text-figures.) 

[Head 24th November, 1937.] 

The area considered in this series of papers is the central coastal plateau 
region east of the main divide extending to the edge of the Hunter Valley in the 
north, to Cox's River in the west and to the Lower Shoalhaven Valley in the south. 
It includes the County of Cumberland, and the adjoining portions of the Counties 
of Northumberland, Hunter, Cook and Camden (Long. 150-151-5, Lat. 33-35 
approx.). 

Two plant-formations occur in this area: Eucalyptus forest and sub-tropical 
rain-forest. The endemic Australian and Indo-Malayan fioristic elements corres- 
pond respectively to these formations (Maiden, 1014). Eucalyptus forest is the 
dominant formation not only of the central coast but of the whole coastal area 
and adjacent highlands 1 of New South Wales. It shows several important phases 
which are due to the variation in soils, climatic factors and physiographic habitats. 

Rain-forest is limited to the coastal belt where there is a high rainfall; there 
it occurs in scattered patches on good soil, usually in areas sheltered from winds 
and extreme insolation. 

In this series of papers a description is given of the structure and composition 
of these coastal Eucalyptus forests, especially those typical of the two charac- 
teristic geological formations of the area: Hawkesbury Sandstone and Wianamatta 
Shale. An attempt is made to classify the Eucalyptus forests on the basis of 
associations (Clements, 1916, 1936) within the formation. The successional phases 
of the sandstone vegetation are also discussed. 

The Mt. Wilson forests, which form part of the Eucalyptus forest formation 
occurring in this area, have been described in detail by Petrie (1925), and 
McLuckie and Petrie (1926); Davis (1936) has outlined the forest communities 
occurring on a portion of the Illawarra (South Coast). No other detailed forest 
ecology has been done in this area, but reference must be made to the general 
accounts by Robertson (1926) and Osborn (1932). A number of general fioristic 
accounts of the sandstone flora, chiefly in the Sydney District, have also been 
published. Reference will be made to these in later publications. 


1 On the western slopes of the Dividing Range, this formation gives place to a more 
open type of vegetation known as savannah woodland. 
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Tin-: Environ mkkt. 

Geology.- (Set* Text-fig. 1.) 

With the exception of some volcanic rocks, chiefly basalts, and some deposits 
of river alluvium and wind-blown sand, the geological formations occurring in the 
area are sedimentary. The sequence of the sedimentary series is as follows; 
rWiamimatta Shales. 

Trlassic J Haw r kesbury Sandstones. 

| Naira been Shales and Sandstones, 
flipper Coal Measures 
Permian J (Newcastle -Bulli-Lithgow ) . 
flipper Marine Series. 

Centring about Sydney the Permian rocks are in the form of a great basin, 
whose rim appears at the surface on the north, west and south of the area, the 
eastern rim being submerged by the ocean (Text-fig. 1). The individual formations 
of the Triasslc System lie conformably above the Permian Basin. These sedimen- 
tary strata are generally horizontal. Most of the beds are thickest in the vicinity 
of Sydney or along the adjacent coastline. 

The lower beds of (lie Upper Marine Series consist chiefly of siliceous 
conglomerates and coarse sandstones, with a small amount of shaly and fine* 
grained sandstones. The upper beds of this series comprise calcareous shales, 
sandstones and mudstones with tuffaceous material and lava flows which are 
particularly prominent In the coastal districts in the south of the area (lllawarra). 
The Upper Marine Series attains a thickness of several thousand feet in the south 
but becomes thinner at Us western rim. 

The Upper Coal Measures include sandstones, conglomerates, shales and cherty 
tuffs with coal seams. On the coastline (at Bull!) the coal-measures have a thick- 
ness of about 1,000 feet, which decreases to 400 feet in the west (Mt. Victoria and 
Uthgow). 

Sandstones compose the greater part of the Narrabeen Scries where it outcrops 
on its western rim (Blue Mts.), but along the coast shales and sandy shales are 
also important. The maximum thickness of the Narrabeen Beds on the coast is 
1,740 feet, but this decreases to 300 feet in the west (Mt. Victoria). A very 
constant feature is the occurrence of tuffaceous chocolate shales, which form two 
conspicuous bands near the top of the series. They are often more than 100 feet. 


“ In compiling these geological notes the following articles luivp been consulted* 
yrntmi (I02:i>, M'oolmuigli (1927). Handbook A.N.55, A.A.H. <m2). 


U. Upper Coal Measures 

f>, Middle Coal Measures 

7. Upper Marine Series 

S. Bower Marine Scries 

9. Quartzites, sandstones, shales, lime-) ... 

atone*, .to, } "Ionian. 

tffneaus. 

10. Mainly basalts. Tertiary (principally), 

11. Mainly granites. Permian to Pre-Cambrian, 

Tow'ns referred to arc; A, Appin ; B, Berry; Bo, Bowrat ; Bu, Built; C, Camden; 
Ca, Camphelltown ; G. Gosford ; H. Hornsby; K, Kurrajong ; Ka, Katoomba; U Liverpool; 
M, Mittagong ; MV, Moss Vale; N, Newcastle; N«, Newnes ; No, Nowra; P, Parramatta; 
Pe, Penrith; Pi, Pleton ; Ft, Richmond, W, Windsor. — Mt. W., Mt, Wilaon; Mt. T„ Mt! 
Tomah ; Mt. K.O., Mt. King George. 


Permian. 
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Text-fig. 1.— Geological map of the central coastal area, adapted from the Geological 
Map of N.S.W., Dept, of Mines, 1914. Scale, l" « 32 miles. 

Sedimentary. 

1. Alluvial deposit* and wind-blown sand. Recent, Pleistocene and Tertiary. 

2. Wianamatta Series 

3. Hawkesbury Sandstones iTriassie. 

4. Narrabeen Series ] 


II 
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thick on the coast but diminish towards the west, although still conspicuous in the 
cliffs of the Blue Mts. 

The Huwkesbury Series, which is the most extensive, consists chiefly of 
siliceous sandstone with a few small lenticular beds of shale. The sandstone occurs 
in the form of massive jointed bands which weather into blocks. Bands of grit 
and conglomerate which occur in the sandstone become increasingly more 
important to the west. The Huwkesbury Sandstones attain a depth of 1,100 feet 
at Sydney, but in the west at Mt. Victoria the thickness is only 100 feet. Here, 
the thinning out of the beds has been accentuated by erosion. 

The Wianamatta Series has been divided into two stages. The lower consists 
almost entirely of laminated shale which is carbonaceous and ferruginous near 
the base. Beds of u very calcareous sandstone form the upper stage. A maximum 
thickness of 1,000 feet is attained In the Camden district. These shales are easily 
weathered and have been eroded over a large area. 

Some Pleistocene and recent river alluvials are found on the Sydney and coastal 
plains. There are also some fairly large areas of blown sand, derived chiefly from 
Huwkesbury Sandstones, which form dunes in the coastal areas. 

In the vicinity of Sydney igneous rocks occur scattered as innumerable small 
intrusions, usually in the form of dykes. Several volcanic necks also occur. Larger 
intrusions occur at Prospect, Mt. Jellore (dolerite) and Mt. Gibraltar (syenite). 
Kemnants of basalt flows which were once very extensive cap several physio- 
graphic residuals in the Blue Mts. and occur on the uplands in the vicinity of 
Bowral, Moss Vale, etc. All these igneous rocks are relics of the Pliocene volcanic 
epoch. 

More extensive and important are the flows of tvachy-andesites and trachy- 
basalts which are interbcdded with the shales and sandstones of the Upper Marine 
Series. Other evidence of volcanic activity at this period is seen in the presence 
of basic tuffs and tuffy mudstones in the same series. 

Physiography* (See Text-fig. 2.) 

(1) General. 

To the north, south and west of Sydney is a deeply dissected plateau region 
composed chiefly or Hawkesbury Sandstones. This encircles a central gently 
undulating low-lying area, the Sydney Plains, in which the underlying rocks are 
Wianamatta Shales. These plains are connected to the coast by an E~W strip of 
land which Interrupts a precipitous coastline of sandstone headlands alternating 
with narrow beaches. This type of coastline, broken in several places by drowned 
river-valleys, characterizes the central part of the coast. To the north and south, 
a narrow undulating coastal plain gradually widens as the sandstone scarp recedes 
from the coastline. 

The general physiographic features of the area are the result of a differential 
uplift in the Kosciusko Epoch 4 which converted a late Tertiary peneplain into a 
plateau with a general upward slope on the west, but with two central depressions 
or troughs, due to lagging during the uplift or subsequent Bagging, The present 
alignment of the coast is probably due to faulting and foundering of a coastal 
strip at. a period later than that of the main uplift. This subsidence of the coast 
to the extent of 150-~200 feet resulted In the drowning of several large river valleys. 

* This brief account of the physiography of the area in drawn largely from the 
A.N-SS.A.A.8. Handbook (1932). 

* About the close of the Pliocene Period. 
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This was followed by a more recent emergence of 15 feet. Erosion by undercutting 
of the sandstone was a further factor In determining the coastal physiography. 

Some diversity in altitude occurs over the area (see Text-Age. 2, 3). The 
Sydney Plains, which have an average elevation of 100-200 feet, are bounded to 
the west by a steep monoclinal fold forming the edge of the Blue Mts. Plateau 
which rises from this scarp more gradually to a level of 3,500 feet on its western 
margin. On the west, the Blue Mts. Plateau Is separated by the wide valley of 
Cox’s River from the Jenolan Plateau which rises to over 4,000 feet. 

On the north and south of Sydney, the land increases in elevation gradually. 
To the north, the ‘‘Hornsby Plateau" rises to an average elevation of 600-700 feet 
and is then interrupted by the steep foreshores of the drowned valley of the 
Hawkesbury River. North of this it gradually attains an elevation of 1,700-1,900 
feet, terminating as a scarp overlooking the southern edge of the Hunter Valley. 
South of Sydney the coastal plateau, sometimes referred to as the Nepean Ramp, 
rises more gradually and increases in elevation from 500 feet to a maximum of 
2,000 feet at Robertson in the south and Mittagong and Moss Vale in the south- 
west. The plateau in these districts is conveniently referred to as the Robertson 
and Moss Vale-Mittagong Plateaux. The southern boundary of this sandstone 
plateau is the northern edge of the Lower Shoal haven Valley. 

The areas to the north and south of the Blue Mts. attain an average elevation 
of 2,600 feet., and may be referred to as the Colo and Wollondilly regions. These 
plateau areas link up with the northern part of the Hornsby Plateau and the 
southern section of the Nepean Ramp to form a continuous semicircular plateau 
extending from the Hunter Valley west of the Sydney Plains to the Lower 
Shoalhaven. 

Jt is generally accepted that the rivers of the coastal area were either brought 
into existence or rejuvenated from a mature or senile condition by the uplift. The 
st ream- patterns in the central coastal area indicate a complex history which 
cannot be discussed here (see Handbook, 1932). 

The Nepean is the largest river (see Text-fig. 2). It rises in the Nepean Ramp 
and flows in a northerly direction, but changes its course abruptly to the east and 
joins the sea as the Hawkesbury River. Several tributaries of the Nepean drain 
the Nepean Ramp. These are the Cataract, Cordeaux and Avon Rivers, whose steep 
gorges have been dammed. Other important tributaries of the Nepean are the 
AVollondilly and Cox’s Rivers, which join the Nepean ns the Warragamba River, 
and the Grose, Colo and Macdonald Rivers. 

There are no rivers of any magnitude on the coast between the Hawkesbury 
and Shoalhaven. The most important of the smaller streams are the Port Hacking 
and George’s Rivers. Tributaries of the Hawkesbury, such as the Berowra, Cowan, 
Mangrove and Mooney Mooney CreekB are of local importance only. 

(2) Physiographical Regions. 

(a) The Sydney Plains. 

The plains are gently undulating, with many hills up to 300 feet. They are 
formed by two low-lying regions or depressions; one is a submeridional depression 
extending from about Windsor to Picton, bounded on the west by the monocline 
of the Blue Mts. (PL xvi, ftg, 1), and on the east warping into the iow coastal 
plateau. The other is an east-west trough which connects the submeridional 
depression to the coast between the drowned valleys of Port Jackson and Botany 
Bay, thus dividing the coastal uplands into the Hornsby Plateau and Nepean 
Ramp. 
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Toxt-flg. 2. Belief map of the central coastal area, adapted from the 1 ■ 1 000 ooo 
map, 1, below 1,000 feet; 2, 1,000-2,300 feet; 3, above 2 300 feet 1.1.000,000 

Towns referred to are : B, Bowral ; Be, Berry ; Bu, Bull! ; C Camden * D Danto • 
H. Hornsby; K, Kfamn ; Ka, Katoomha ; K.C.. Kuring-gai chase I tLI m 
K ong; M.V., Moes Vale ; Mt. V.. Mt. Victoria ; N, New * 8 Pe /Na Na^rab ^ Ne N*wn« 
No, Nowra; r, Parramatta; Pe, Penrith; PI, plcton ; R Robertson- lti 

Windsor** ' 8I ‘ SlnK,e,on ; 8p ' Sl,rlnKWOO<1 • 8I> . Stanwell Park ; w, Wollongong? Wl! 

Rivera referred to are C.R.. Cox's River; Co.R., Colo R.; GR Oeoree-e R • MW 
Macdonald R. ; N.R., Nepean R. ; S.R., Shoalhaven n. ; w.R, Wollondllly R. ’ M ’ R "’ 
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The Wianamaltn Shales are co-extensive with the Sydney Plains, the 
physiography of this area having enabled their preservation. Shallow shale 
outliers occurring on parts of the sandstone uplands (sec Text-flg. 1) indicate 
that a more extensive distribution obtained before the uplift and that subsequent 
restriction of these shales is due to erosion. The beds of the upper stage of the 
Wianamattu Series ore more resistant than the lower soft shales and persist as 
hills and ridges, the most outstanding of which is Razorback Ridge, near Camden. 

Alluvial deposits occur along the Nepean and Hawkesbury Rivers within the 
Sydney Plains. These alluviate have probably been derived from the adjoining 
sandstone uplands. 

(ft) The Sandstone Platvaur. 

The horizontal bedding and resistant nature of the Hawkesbury sandstones are 
responsible for the typical physiographic and scenic characteristics of the plateaux, 
such as flat -topped hills and divides, and steep gullies and gorges. 

There is evidence of an uplifted peneplain in the generally even skyline. This 
is broken in the west by the pro- Pliocene peneplain residuals of the basalt-capped 
Ml. Hay, Mt. King George, Mt. Toxnah and Mt, Wilson in the Blue Mta., and in 
the south by the igneous intrusions of Mts. Jellore and Gibraltar near Bowral, 
which arc also more resistant to erosion. 

In the Blue Mts. deep gorges and canyons (PI. xvi, fig. 2) dissect the plateau, 
the remnants of which form flat divides. Hawkesbury sandstone forms the surface 
of the plateau and, in the eastern section, extends to the bottom of the gorges. 
In the central and western sections, the rivers have cut through the sandstones of 
the Hawkesbury and Narrabeen Series to the soft shales of the Coal Measures. 
By erosion of the latter, and undercutting the upper sandstone layers, a type of 
canyon has been formed which is characteristic of the Blue Mts. Notable canyons 
are those of Cox’s River and its tributaries, and the Grose River. In these canyons, 
whose walls are 3,000 feet high, the Hawkesbury and Narrabeen Beds constitute 
sheer cliffs, whilst steep talus slopes and wide level floors are formed by coal 
measures. 

One peculiar physiographic feature in the Blue Mts. is that the streams not 
uncommonly occupy valleys which are too large for them, and in which erosion 
is now’ not active. This is satisfactorily explained only by an assumed lowering of 
the rainfall since Pleistocene time. 

The Colo and Wollondilly plateau regions are characterized by juvenile gorges. 
Little is known of this uninhabited country, owing to its extremely rugged nature. 

The northern upland area bordering the coast, the Hornsby Plateau (PI. xvi, 
figs. 4, 3), is for the most part dissected by deep juvenile gorges separated by 
narrow divides. Owing to erosion, the Wianamatta Shales in the Hornsby Plateau 
are now restricted to the flat divide separating the deep valleys of Lane Cove 
River and Middle Harbour, and to a similar divide to the west which links up with 
the shales of the Sydney Plains. The Hawkesbury Sandstones are several hundred 
feet thick in this plateau, so that the Narrabeen Shales are exposed only in the 
deepest gorges. 

The southern upland area, the Nepean Ramp, is not so dissected as the Hornsby 
Plateau, Broad, shallow, and sometimes swampy upland valleys ure typical of the 
headwaters of the Cataract, Cordeaux and Avon rivers beyond the limits of 
rejuvenation. The Robertson Plateau, which is the southern extension of the 
Nepean Ramp, is a typical peneplain fringed by waterfalls and deep gullies. The 
Shoalhaven and Kangaroo Valleys, at the southern limit of the area, are typical 
canyons. 
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Text-ftff. 3. — Belief map of the Sydney Plain* and surrounding plateaux, reproduced 
by courtesy of Profesaor J. Macdonald Holmes of the Geography Dept., Sydney University. 
The estuaries shown from north to south are : Broken Bay, Port Jackson, Botany Bay 
nnd Port Hacking. 
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Although most of this southern plateau area is composed of sandstone, there 
is a fairly extensive capping of Wianamatta Shale in the vicinity of Moss Vale 
and Mittagong. In the same locality there are a number of remnants of basalt 
flows, particularly evident at Bowral, Moss Vale and Robertson. 

(c) The Coastal Plains. 

From Sydney, south to Stan well Park and north almost to Broken Bay, the 
Narrabeen Series is below sea-level, so that Hawkesbury Sandstone cliffs extend 
to the sea. North and south of this area the Narrabeen Series outcrops, and at 
a further distance north and south, the Coal Measures also appear above sea-level. 
Where these softer strata outcrop, a coastal plain has been formed by erosion and 
subsequent undercutting of the overlying more resistant Hawkesbury Sandstone 
(PI. xvi, fig. 6). This coastal plain widens and the sandstone scarp gradually 
recedes inland to the north and south as the sandstone capping of the plateau 
becomes thinner, and as progressively greater amounts of the underlying strata 
rise to the surface. This has enabled the coastal streams to erode farther back 
from the coast, and also to develop small flood-plains. 

The central part of the coast-line, from Stanwell Park in the south to Broken 
Bay in the north, consists of short sand beaches alternating with headlands 
(PL xvi, fig. 5). The drowned river-valleys which interrupt this coastline are 
Port Hacking, Botany Bay, Port Jackson and Broken Bay. Of these, only the 
foreshores of Botany Bay and the southern shore of Port Jackson are low-lying. 
The estuaries of Broken Bay and Port Jackson extend far into the plateau, but all 
come under tidal influence for some distance up their estuaries. 

South of Port Hacking the sandstone headlands are several hundred feet high 
and the beaches are very narrow (PI. xvi, fig, 5). North of Port Jackson the sand 
beaches are much larger and lagoons usually occur behind them. There is a local 
development of a narrow coastal plain at Narrabeen and Newport, where the 
Narrabeen shales are exposed above sea-level. The irregular sandstone scarp of the 
Hornsby Plateau which skirts the coastline from Port Jackson to Broken Bay is 
about 400 feet high. 

The coastal plain south of Stanwell Park, which is known as the Illawarra 
(PL xvi, flg. 7), and that north of Broken Bay gradually widen to approximately 
10 miles in the vicinity of the Shoalhaven River in the south and to 15 miles 
at Lake Macquarie in the north. At Kiama, in the Illawarra, the plain is inter- 
rupted by the volcanic Saddleback Range which descends to the sea in very steep 
hills. The coastline bordering these plains also consists of headlands alternating 
here with long beaches, behind many of which are lagoons. Of these the most 
important are Lake Illawarra and Lake Macquarie. 

North of Broken Bay, the Narrabeen Beds are responsible for the coastal plain 
and hill formations except in the vicinity of Lake Macquarie where the Coal 
Measures appear (see Text -flg. 1), On the other hand, the Illawarra is composed 
mainly of Coal Measures, Upper Marine Series including volcanic material, and 
river alluvials. Narrabeen Shales form the lower slopes of the northern section of 
the Illawarra scarp. 

*sr oil*. 

Only a general survey of soil types is attempted here; later papers contain 
detailed data. In the following, field observations have been supplemented by 
tables of soil analyses, etc., from Jensen (1914). 

In the central coastal area the soils are derived chiefly from the underlying 
formation in Htu t small areas only being composed of re-distributed alluvial or 
wiad-blown soil. 
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The three most extensive geological formations in this area weather to soils 
of very different texture; the Hawkesbury Sandstones yield sandy soils, the 
Wianamatta Shales heavy clay-loams, and the Narrabeen Shales rich loams. The 
volcanic soils are rich but very restricted. 

For convenience, the soils are discussed under the following headings: sand- 
stone, shale, Igneous, alluvial and lateritic soils. 

(1 ) Sandstone Soils. 

According to the nature of the cementing material of the Bandstone, the soils 
vary from poor sandy soils to fairly rich loams. 

Siliceous sandstones, with aluminous or ferriferous clay as the cementing 
material, yield light-boloured sandy loams, poor in mineral plant food (see Table 1, 
lines 1 and 2). Such soils are derived from the Hawkesbury Sandstones, the 
conglomerates and sandstones of the lower beds of the Upper Marine Series, 
occurring in the vicinity of Nowra and Jervis Bay, and the sandstone and 
conglomerate beds in the Newcastle Coal Measures, in the north of the area (see 
Text-flg. 1). They are characterized by a low water-retaining capacity, and high 
capillarity. Where the sub-drainage and run-off are good, they are fairly warm 
soils, but where the ground-water level is high, the soils are cold and sour. These 
siliceous sandstone soils are considerably improved by the addition of humus, the 
percentage of w T hich is frequently high on sheltered slopes and in gullies. 

In contrast to the shallow soils derived from the sandstones and conglomerates 
of the lower beds of the Upper Marine Series, the shaly and fine-grained sand- 
stones in the same beds yield a deeper and more loamy soil, with a clayey subsoil. 
In the Nowra district the latter soil type occurs in patches in the former poorer 
sandstone soils (see Table 1, lines 1 and 3). 

Where the cementing material is calcareous, the sandstone yields a much 
better soil-type of moderately dark-coloured loam. Soil derived from tuffy sand- 
stones in which lime-felspar partly takes the place of quartz, may he included In 
this class. Shales and mudstones of a similar composition, which are typical 
of the Permian series in the lllawarra (Bulli Coal Measures and upper beds of 
Upper Marine Series) yield a similar soil. Jensen has shown that these loams 
have a much better proportion of mineral plant-food than the siliceous sandstone 
soils, and frequently contain quite a high percentage of lime (see Table 1, 
lines 4-7). 

Table No. 3 (compiled from Jensen) gives the averages of a number of 
analyses of soils described above. In all the tables the figures represent percen- 
tages, with the exception of capillarity, which is expressed in inches. 

(2) Shale Soils. 

The Wianamatta Shales weather to heavy loams or clays, about 8 or 9 inches 
in depth, with a clayey sub-soil which varies in depth according to the chemical 
nature of the underlying shales. The basic (ferriferous and calcareous) shales 
frequently have a dark red-brown coloured friable clay subsoil, about 3 feet In 
depth. Most of the shales are acid (70% silica) and weather very slowly, bo that 
the sub-soil, which is of stiff yellow clay, averages not much more than 10 inches. 
These soils are hard and stiff and become saturated in wet weather owing to their 
impervious nature and lack of sub-drainage. During dry weather they become 
desiccated and cracked, so that the rise of water by capillarity is prevented. The 
physiographic and climatic factors increase the phystcal disadvantages of these 
soils; the low-lying nature of the country frequently accentuates the lack of 
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natural sub-drainage, while during drought periods, which are not infrequent, the 
soil is badly cracked and dried. 

The Wianamutta Shale soils are poor in mineral plant-food, as Is indicated 
in the following table, which gives their average analysis calculated from ten 
soils: 


Locality . 





Taiju: 2. 




$5 

A v 


Sydney Plains 


62 , U 140 | (Mi]« ; 0 133 


0-000 


The calcareous ostracod sandstones and shales in the upper beds of the 
Wianamatta Series yield rich red and chocolate friable clayey soils, containing 
about 0*5% of lime. These soils occur on the eastern slopes of the Blue Mts, 
in the vicinity of Kurrajong. 

The Narrabeen Shales, which contain volcanic detritus, and the Upper Marine 
tufty shales in the Kiama-Nowra district, yield dark, rich, deep and fine-textured 
loams. 


(3) Igneous Soils. 

Interbedded with the Illawarra Permian sandstones and mudstones are sills 
of basalt and beds of tuff which yield very fertile loamy soils, as indicated by 
Table 3. 

The Tertiary trachytes and basalts at Bow rah Moss Vale, etc., yield fairly 
rich loams. The basalt soils of Mts. Tonmh, Hay, etc., are rich in potash, phosphoric 
acid, magnesia, and lime. 

The basalt soils of the Sydney district are of little importance from the 


Station* plotted, showing mean annual rainfall (Inches) of each, followed by number 
of years record (In parenthesis): A, Ashfleld, 35*4 (35); Ap, Appin, 35-7 (30); AS, 
Albion Park, 41-1 (41): B, Blaokheath, 42-2 (38); Be, Berry, 56-5 (more than 15); 
Bo, Howrah 30-7 I ft l ) ; Bu, Bundanoon, 42-3 (35); B.1I., Brownlow Hill, 27-7 (54); 
lUh Br ogers (’reck, 76*0 (39); C, Camden, 29*8 (52); <>, Cesstiock, 27-7 (30); Co, 

I'nbblty. 29 (48) ; C .13., Cordeaux Dam, 59*3 (04); Cn. Camphelltown. 28*4 (54); Cr, 
Pulnraci. 32-7 (53); D, Dftpto, 39*6 (24); De, Denman, 22*1 (53); F, Da r keg Foresi, 
50*5 (39); Fa, Fairfield, 32 (6); G, Gerringong, 50*3 (41); Go, (t os ford, 49*7 (53); 
Gor.. Gordon, 43 (28) ; H» Helensburgh, 07*3 (47) ; J, Jamberoo, 49*3 (more than 15) ; 
J.P., Jerry's Plains. 23-1 (49); J.B., Jervis Bay, 53-2 (69); K, Kurrajong, 48*7 (67); 
Kb Kiarna, 48*3 (38) ; K.V., Kangaroo Valley, 42*6 (14) ; B, Deura, 52*4 (23) ; Da. 
Dawson. 48*6 (41): Dl, Dithgow, 33*3 (46); M, Mlttagong, 32*7 (34); Mi, MInto, 29 8 
(47); M.V., Moss Vale, 38*8 (63); Ma, Maitland. 34*0 (68); MX. K„ Mt. Kombla, 60*4 
(21); MT. W., Mt. Wilson, 49-3 (more than 16); MT. V., Mt, Victoria, 37*5 (63); N, 
Newcastle, 45*5 (71); No, Nowra, 39*7 (38); N.l\, Naiional Park, 43*3 (26); Pr, 

Prospect, 32*9 (43); P, Penrith, 29*t (39); Pa, Parramatta, 35*6 (69); Pi, Plcton, 30*9 
(56); It, Robertson, 60*5 (46); Hh Richmond, 293 (55); Ry t Ryde, 35*1 (35); Ryd. 
Kydal, 31*3 (21); R.T., Raymond Terrace, 41*2 (42); S, Springwood, 39*9 (48); SI, 

Singleton, 28*1 (63); St. M., St. Marys, 27*6 (39); Sy, Sydney, 47*3 (77); S.F„ Sutton 
Forest, 35-5 (32); T.O., The Oaks. 30*3 (24); S.R., SackviVle Reach, 32 (37); VT, 

Wollongong, 45-7 (61); Wo, Wollong, 36*7 (45); Wy, Wyong, 46*1 (45); Wh Windsor, 
27*4 (38); W.F., Wiseman's Ferry, 30*6 (18), 
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ISO* 151* 152“ 



Texi-flg. 4.— Isohyet map constructed from data supplied by Mr. Mares of the Sydney 
Weather Bureau and Mr. W. 8. Watt. Commonwealth Meteorologist. 30. 40. 50 and «0 
Inch isohyets shown 
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ecological viewpoint owing to their small extent. The numerous dykes and pipes 
weather much more rapidly than the sandstone or shale, so that they form depres- 
sions in the adrface. These basalt soils are red in colour and much richer than 
the shale or sandstone soils. The Prospect dolerite yields a deep chocolate-coloured 
clayey soil of friable texture due to the high percentage of lime (1-1*5%). 
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(4) Alluvial Soils. 

The alluvial soils in the Nepean-Hawkesbury area have probably been derived 
from the adjacent Hawkesbury Sandstone country; they yield similar siliceous 
sandy loams. 

The alluvia Is of the southern Illawana are much better soils, since they are 
of very mixed origin. They vary from heavy to light loams. 

(5) Laterftic Soils. 

On the Hornsby Plateau, and parts of the Nepean Kamp and Blue MtH., shallow 
patches of a somewhat lateritic soil-type not infrequently occur on the surface of 
soils derived from Wlanamatta Shales and from Hawkesbury Sandstones. The 
lateritic nodules are thought to have been formed in the subsoil of the Tertiary 
peneplain and, by erosion of the upper soil, masses of these “ironstone" nodules, 
either noncoherent or cemented, have been left on the surface. However, most 
of these Tertiary podsols are now largely eroded. 

Climate. 

(1) Rainfall. 

From an average of 45 inches on the coastline, the rainfall diminishes to the 
west, especially in the Sydney Plains, but gradually increases with altitude on the 
tablelands (see Text-fig. 4). 

Thus in the Sydney Plains, the rainfall diminishes to less than 30 inches, so 
that a low rainfall basin approximately corresponds to this physiographic region. 
Another interesting feature is that in this area, the Richmond-Windsor district 
experienced seven dry® years out of a 35-year period, and Plcton, Camden, Penrith 
and Parramatta experienced 6, 4, 3, and 1 dry years respectively, while the 
surrounding coast and plateaux areas were wholly exempt from dry years, The 
increase with altitude is shown in the Blue Mts„ where at Katoomba the mean 
annual figure is 55 inches, though west from here it again falls to 87 inches at 
Mt. Victoria. 


r > Employing a modified classification of Koppen's, Lawrence U937) has plotted the 
Incidence of individual desert, dry and humid years in N.S.W. for the period 1000-35. 
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Two important variationB occur in the coastal average rainfall in the 
Illawarra district.. These are a dry area near Dapto, where the rainfall falls 
below 40 inches, and a moist area in the vicinity of Kiama extending inland 
to Robertson, where an average of 60 inches is obtained. These variations have a 
marked effect on the vegetation. 

The following mean monthly and annual figures" indicate the variation in the 
amount and distribution of the rainfall received over the central coastal area. A 
double maximum is characteristic (see Text-fig. 5), 
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At Sydney, the evaporation rate exceeds precipitation during the late spring 
and early summer months (October to January inclusive), which are thus relatively 
dry. This is shown in the following table. 


Evaporation points* 


Ko Infall points 
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(2) Winds. 

The south-east and north-east winds are responsible for most of the rainfall 
over the area. 

•I am indebted to Mr. Mares, of the Weather Bureau. Sydney, for meteorological 
data. 
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The westerlies are prevailing winds during the autumn, winter and early 
spring months, as is shown in Table 6. These are desiccating in summer, cold 
in winter. Throughout the central coastal area, wherever the topography permits 
the comparison of easterly and westerly fucing slopes, the influence of westerly 
winds on the vegetation becomes obvious. The effect is particularly marked in 
the Blue Mts. and Hornsby Plateau where the forests are frequently replaced by 
scrub or scrub-forests in habitats exposed to westerly winds. Onshore winds 
exert a similar influence in that they stunt the vegetation of the coastal head- 
lands (PI. xv i, fig. 6). 

Table 6 shows the prevailing direction of winds for Sydney at & a.m. and 3 p.m. t 
expressed as monthly averages over a period of 63 years. 


Tad tv fl. 
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(3) Temperature. 

Extremes of temperature are infrequent on the coast, but on the Sydney Plains 
and at high altitudes on the plateaux the range is considerable; the mean daily 
range at Sydney is 14 F. degrees, compared with 25 F. degrees at Richmond, 26 F. 






Text-fig. 6.— Graph showing the mean monthly rainfall at Robertson (broken line), 
Sydney (unbroken line), and Windsor (dotted line). 

Text-fig. 6, — Graph showing the mean maximum and minimum monthly temperature 
at Richmond (dotted line), Sydney (unbroken line), and JMt. Victoria (broken line). 
At each station the uppermost line represent® the mean maximum reading. 
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degrees at Picton and 23 F. degrees at Bowral. On the plateaux the winter tempera- 
tures are much lower than on the coast, and snow frequently falls. The average 
annual temperature for the whole area is approximately 63° F. 

Table 7 gives the mean monthly maximum and minimum temperatures at 
different localities (set* also Text-fig. 6). 
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(4) Relative Humidity. 

Table 8 shows the relative humidity values for several different localities in 
the area. Figures are not available for local variations such as occur in different 
topographical habitats, e.g., in moist gullies sheltered from wind and sun there is 
a definite micro-climate characterized by high atmospheric humidity. Such 
conditions are important in that they favour the development of rain-forest species. 


Table 8. 


Station. 




Sydney 



! 

• i 73 

67 

71 

72 

70 

78 

78 

76 

72 

60 

03 

03 

94 

70 

Wollongong . . 



. . 1 23 

75 

76 

70 

70 

75 

76 

75 

71 

68 

69 

69 

73 

73 

Parramatta 



.. ! 16 

63 

69 

70 

:* 

70 

77 

75 

68 

63 

59 

58 

61 

68 

Richmond 



.. | 24 

64 

| 00 1 

70 ! 

75 j 

79 

80 

76 

71 

1 63 

60 ' 

69 

! 61 

69 

Mt. Victoria.. 



. . j 20 i 
! 

71 

: 74 j 

75 ! 

i 

77 i 

I 

79 

82 I 

83 

76 

: 00 

95 1 

63 

07 

73 



332 


KOOtiOO V OK CENTUM. COASTAL AJiFA OF JVKW SOUTH WALES. i, 


(5) Sunlight. 

The Intense sunlight is a feature of the climate, and is partly responsible for 
the sclerophyllous nature of the plants. Table D gives the mean monthly hours of 
sunshine over a period of 15 years at Sydney. 


TAllltK 0. 



Mean hour* of (ninth I no, . ,229*21200 -2 201 t.S+' + 1 7-L.S 1,>s ■ 2 ISO 
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The amount of sunlight received In any area depends on the topography; open 
undulating country and the tops of ridges and uplands receive the maximum 
amount, while valley floors and slopes, especially south and south-east slopes, are 
in shadow part of the day. Direct sunlight penetrates the canopy of Eucalyptus 
forests, but reaches the ground in rain-forests only through occasional light 
breaks. 


Biotic Font urn. 

Much of the vegetation of the central coastal area has been disturbed or 
entirely cleared since the advent of settlement. Most of the coastal rain-forests 
have been partially cleared owing to the economic value of one of its trees, 
Cedrela australis F.v.M., whilst other patches on volcanic soil have been cleared for 
dairy farms. Since the best timber and soils in this area are found in the coastal 
plains, especially in the lUuwarni, partial clearing and selective cutting were 
inevitable. However, patches of relatively undisturbed forests on the foothills of 
the scarp and elsewhere, and isolated trees occurring throughout the plains, are 
sufficient indication of the original vegetation. 

The Sydney Plains have been extensively cultivated and used for pastoral 
purposes for nearly 150 years, so that it is not surprising that most, of the 
vegetation in this area has been disturbed (PI. xvi, fig. 1), 

Except in areas of urban extension, the Hawkeabury Sandstone flora is 
relatively undisturbed by man. As a result of settlement, however, bush fires are 
of annual occurrence, and in some seasons very extensive areas of the flora are 
damaged. There are several large reserves: Kuring-gai Chase In the Hornsby 
Plateau and the Catchment Area in the Nepean Ramp. 

The Vegetation. 

As previously stated, the two plant-formations occurring in the area are 
sub-tropical rain-forest and Eucalyptus forest. The forests, even before clearing, did 
not form a continuous cover, patches of serai \*egetatlon occupying a few areas, 
such as coastal dunes and wind-blown sands, swampland, scrubland, etc. 

Subtropical Rain ‘Forest. 

These forests, locally known as “brush", although now present only as 
depauperate remnants, once covered the slopes and valleys of the IUawarra from 
BulH to Berry, growing on the loams derived from the Permian rocks, and on 
the rich basaltic soils. Rain-forest also extended to the basalts at Robertson 



BY II.MA lUtKlKOS. 


333 


(see p. 329). Throughout the whole of the lllawarra plain relics of rain-forest 
are now practically restricted to creek banks and valleys in the foothills (PI. xvi, 
tigs. 7, 8), but the widespread occurrence of the Cttbbage-tree Palm, Livintonu 
mist mills Mart,, which is a typical component, of rain-forest in this area, indicates 
a former extensive distribution (PI. xvii, tig. 9). One of the largest remnants 
occurs on the lower slopes of the lllawarra scarp at Bulli, chiefly on Narrabeen 
.Shales and Upper Coal Measures. 

Remnants of sub-tropical rain-forest also occur on the chocolate shales in the 
Gosford district, particularly in the shelter of valleys; and as a fringing forest 
along Belli Creek, National Park, on the same formation. 

On the basalt residuals of Mt. Wilson (Brough, McLuckie and Petrie, 1924), 
Alt. Tomah, etc., and in the valleys of the Blue Mts. (PI. xvii, tig. 10), a poorer 
type of rain-forest occurs. It is not so rich floristically as the sub-tropical rain- 
forest, and has an admixture of sclerophyll types. Fraser and Vickery (in MS.) 
refer to this as impure sub-tropical rain-forest. The latter also occurs, to a minor 
extent, in a few of the coastal gorges, usually where Narrabeen Shales outcrop. 
These habitats have a definite micro-climate. In that they are sheltered from winds 
and extreme insolation, and relative humidity and soil-moisture conditions are 
fa vou ruble. 

At Grose Vale, a sheltered habitat on the eastern scarp of the Blue Mts., 
remnants of rain-forest occur on the ostrucod soils of the Wianamnttn Series, but 
are now so damaged that it is impossible to ascertain their original floristic 
composition. 

It. is obvious I hat, In the central coastal area, rain-forest is typical of the 
better class soils receiving a moderately high rainfall. Its absence from parts 
of the basalt at Mt. Wilson is attributable only to exposure. In t he development 
of rain-forest, high soil-moisture content is more important than chemical 
composition of the soil, as illustrated at Mt. Wilson, where rain-forest is absent 
from exposed basalt-soils, but occurs in the shelter of the Hawkesbury Sandstone 
valleys. The sandstone soils are here enriched by basalt wash, and have a fairly 
high humus content, it is interesting to note, however, t ha t on sandstone the 
floristic composition of the impure sub-tropical rain-forest contains a stronger 
admixture of sclerophyll types than that occurring on the better soils. 

In favourable habitats on the sandstone, hardier marginal rain-forest spades 
are frequently admixed with aclerophyllous types to form a true ecotone. 

Euvalyptu a Fo ms t , 

(1) General Structure. 

This is essentially a sclerophyll forest of tall-growing Eucalyptus trees, but 
the average height varies from 30 feet to more than 200 feet, according to habitat 
conditions. The canopy is usually continuous, but differs from that of rain-forests 
in being much thinner. Thus a considerable amount of sunlight penetrates to the 
ground; this feature is accentuated by the pendent nature of Eucalyptus leaves. 
The undergrowth forms a continuous ground-cover except on sandstone formations, 
where it is interrupted by extensive outcrops of rocks and boulders. In typical 
Eucalyptus forests, the undergrowth may be said to consist of a continuous ground- 
cover of herbs and grasses, with a scattered assemblage of shrubs. The shrubs 
most frequently form two interrupted layers. The low' shrubs may be considered 
as those not exceeding 6 feet, and averaging about 3-4 feet; the tall shrubs are 
usually under 12 feet. The shrub strata vary considerably la density from 
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abundant and continuous to scanty and discontinuous, and frequently form local 
thickets. Generally speaking, smaller shrubs are more abundant. 

The variations in the undergrowth are largely controlled by edaphlc and 
climatic factors; e.g,, in the sandstone forests a shrubby undergrowth predominates, 
whilst the forests typical of Wianumattu Shale are characterized by an herbaceous 
ground-cover. Elsewhere, more specific habitat factors, such as topography, degree 
of shelter, and moisture, are chiefly responsible for variations in the undergrowth, 
e.g., sclerophyll shrubs are most abundant in habitats exposed to greatest 
insolation, such as plateau surfaces, whilst moisture* and shade-preferring shrubs 
and herbs are abundant along creek banks and gully slopes, etc. 

(2.) The Associations. 

Following Clements' system of classification, many distinct associations are 
recognized within the Eucalyptus forest formation. .Those present In the central 
coastal area are mentioned below. Two of these, the Mixed Eucalyptus Forest 
Association and the E. hcmiphloia'-E, tcwticorntu Association are typical of, 
although not confined to, the central coastal region; the others are interpreted as 
local expressions of associations more widely distributed elsewhere. 

Mixed Eucalyptus Forest Association. 

The Mixed Eucalyptus Forest Association is typical of sandy-lonrn soils derived 
from the Hawkesbury Sandstones, Upper Marine sandstones and certain sand- 
stones in the Newcastle Coal Measures. This association is almost limited to the 
central coastal area, although local expressions of it occur further south. 

It is a distinctive ami unique association, differing from most of the coastal 
forests In its extremely low integration. It is characterized by u large number 
of dominants in any one stand, and a well developed scrubby undergrowth. Several 
of the dominant tree species range throughout the association whilst others are 
limited by such factors as latitude and altitude. In the coastal districts, the most 
important trees are Eucalyptus karma stoma, E. micrantha, E. piperita, 
E. Sieberiana, E. eugenioides, E. gummife.ru , Any op kora lanccohtta, E. pilttlarifs 
and E. punctata. At. higher elevations (Blue Mta. and Moss Vale) the last four 
species are absent or unimportant, whilst other species occurring in this associa- 
tion are restricted to these areas, e.g., E. rudiata, E. maculosa, E. Blaxlandi, 
E, oreades, etc. 

This forest association frequently merges into u "scrub-forest” in which the 
stand of Umber averages only 30-40 feet and Is rather more open than in typical 
forests, whilst the growth of shrubs Is correspondingly greater. Scrub-forest is of 
frequent occurrence ou the uplands of the Blue Mts. and Hornsby Plateau 
(PI. xvi, fig. 4), as a result of exposure to strong westerly winds and insufficient 
soil-water reserve. In the most unfavourable of these areas the forest Is entirely 
replaced by a low-growing scrub or heath. 

The tallest forest communities in this association attain a height of 80 feet 
or more and occur on slopes and in gullies where conditions of soil moisture, soil 
depth, shelter, temperature and humidity are most favourable. 

Although this forest association occurs in ureas receiving moderately high 
rainfall, the soil conditions are unfavourable in that, as well as being poor in 
mineral plant-foods, the sandy, shallow and porous soils are frequently excessively 
drained. On the other hand, on level areas on the plateaux the drainage is often 
deficient, and these habitats are characterized by a type of swamp vegetation, 

7 Authorities tor Eucalyptus spp. mentioned in this paper are recorded In the appendix! 
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especially well-developed west of Bull! where the plateau is not dissected (Davis, 
1936). 

Following Clements' system of naming the association after the two most 
widely distributed and characteristic dominants, Petrie (1926) suggested the 
tentative nomenclature of E. piperita-E. haemantoma var. micrantha for this 
association as it occurs in the vicinity of Ml. Wilson. He also pointed out. that 
this term would be inadequate when the association was studied more widely. 
This has proved to be so, and by reason of the large number of widely distributed 
dominants, if has been found impossible and undesirable to attempt to name this 
association by two species. It seems more desirable that the name used should 
imply a variety of dominants, hence this unit is referred to as the Mixed Eucalyptus 
Forest Association. 

According to the system of classification adopted here, the E. fticberiana. 
E. piperita and E. pihtluris associations described by Davis (1936), rank only in 
the nature of consociations within the more extensive and more widely distributed 
Mixed Eucalyptus Forest Association. Davis iR here using the term association in 
a smaller sense of the word. 

The Eucalyptus hemiphioia-E, tereticornls Association. 

This association characterizes the Wlanamatta Shale soils in the low-rainfall 
basin of the Sydney Plains. Another fragment occurs in the Dapto district 
(Illawurra) on Permian shales (see page 329). 

The vegetation of the Sydney Plains has been converted by partial clearing into 
a park land or open savannah woodland, with a ground cover of pasture grasses, 
partly native and partly exotic. However, from remnants of the original vegetation, 
and from natural secondary growths, it seems fairly certain that the area w r as 
originally thinly forested. In the driest areas at least, the E . hemiphloia 
E. trrcticnrni# association probably approached a woodland tree-spacing. This 
association may be interpreted as an ecotone community showing structural 
features intermediate between the savannah woodland and Eucalyptus forest 
formations. This interpretation is supported by a consideration of the climatic 
conditions, since the average rainfall figures for the Sydney Plains approximate 
more to those of the western slopes than the coastal area. 

The original undergrowih in the E. liemlphUna-E. tervticonns association 
probably consisted of a large percentage of grasses and herbaceous types, and 
possibly a number of geophytes with relatively few shrubs. In the regeneration 
of the undergrowth after clearing, the dominance of native pasture grasses Is most 
marked. Burmriu spinosa Cav. is a shrub which is apparently well adapted to the 
habitat conditions, as it is an almost constant species in regenerating areas. 

In the Sydney Plains, the dominant trees of this association are Eucalyptus 
hemiphlaia, E. tncticornls, E, siderophloia. E. sideroxylon, E. ere bra, Any op h or a 
intermedia and A. subrelutina, 

E. hcmiphloia forms a consociation characteristic of the drier parts of the 
association, this species being apparently especially tolerant of alternating soil 
conditions of desiccation and water-logging. 

The E. tcretieornU t consociation represents a slightly moister phase in this 
association, and thus is more frequent than E. hcmiphloia in the Illawarra. 

The E* maculata-E. psnlculata Association. 

Eucalyptus maculata occurs in this area as a consociation on shaly sandstone 
soils, chiefly of the Upper Marine Series in the Nowra district. It is often pure 
(PI. rtvii, fig, 11), but in the Nowth district is frequently associated with 
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E. panxfulatu and JC. pitvlnris, and also with E. micrantha and E. gummifera in the 
more sandy areas. Fragments of the maeulata consociation occur on the light 
ulluvials in the Illawarva. This consociation is also found as an ecotone 
community between the mixed Eucalyptus forest and the E. hemiphloia - 
E. tercticornis association, where the soil is a mixture of shale and sandstone. It 
also reappears in the vicinity of Lake Macquarie on the sandy shales of the Coal 
Measure and Nurrabeen Sandstones, it is present on the latter formation on the 
foreshores of Pittwater (Broken Bay). 

When not occurring in almost pure stands, E. maeulata is most frequently 
associated with various species of Irnnbark, such as E. paniculatu in the Bateman’s 
Bay district, south of the central coastal area, E. rrebra in the Hunter River 
Valley, and E. siderophloia in the Brisbane district, Queensland. Thus E. maeulata 
may be tentatively regarded as belonging to the Eucalyptus mavulata-E. pauictilafa 
Association, 


The E. saligna-E. piiularls Association. 

This association is typical of the well-watered loams on the coastal plains. 
It is one of the most widespread coastal associations. In this area E, satipna is 
best represented on the rich loams derived from the Namibeen Shales, i.e., In the 
northern lllnwami and north of the Hawkesbury River. On these loams in the 
I Hawn rra, E. saligtia is associated with E. quadrangulata, both of which extend 
into the rainforest. North of the Hawkesbury, E. Ucanei (PI. xvii, tig. 12) and 
E, acnienioidcs frequently occur with E. saligmt. E. pHuluria occurs throughout 
the coastal plains either as a dominant, or co-dominant with E. mligna, Another 
fairly widespread species is Hynvurpia lauri folia. E. panieulata (PI xvii, fig. 13) 
also occurs, but is not abundant In this association. 

On the valley slopes In the Blue Mts„ merging into rainforest, the association 
is represented by a community of Syncarpia lanrifolia , Casuariun tonilosa, 
Anyaphora inter media and E. Ucanei. 

In valleys in the coastal area and Blue Mts., the sub-dominants occurring in 
ibis association are moisture-preferring and may include ferns, tree-ferns, and a 
few of the hardier rainforest species. This type of forest has been referred to as 
wet sclerophyll forest. It frequently occurs around the margins of rain-forest. 

Although 1C, pil atari s occurs in wet sclerophyll forest, it is also present in drier 
habitats and on lighter loams than those supporting E. ttaHgna . In such habitats, 
E. pilularis is often associated w r ith E. panieulaUt. 

The E. ttaligtni-E. piluhihs Association is widespread in the northern parts 
or the coast of New South Wales. Important, species here are E. yraudis and 
/•;, mirror orys. The latter occurs at Luke Macquarie, in the central coastal area, 
which is about its southernmost, range. 

The £. viminalls-E. obliqua Association. 

The widely distributed E. riminatis-E. obliqua Association, which is charac- 
teristic of the cool tablelands throughout the coast of south-eastern Australia, 
occurs in small patches at high elevations in the central coastal tablelands. The 
K. gonimalyr-E , Jiiaxlandi association described by Petrie (1926) and Petrie and 
McLuckie (1920 at Mt. Wilson, is Interpreted as a local expression of the larger 
E. viminatis-E. obliqua Association. 

At Moss Vale and Robertson the chief species belonging to this association are 
E. obliqm* E. fmtigata and E, lAndleyana, They occur on fairly good loams, partly 
derived from basalts on the uplands, but this association also extends into the 
valleys. At Bowral, £7. uimmafts is typical of the roBb derived from trachytes. 
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In the Blue Mts., /;. riminaJu occurs on the basalts and in the valleys, whilst 
E, fastigata is also present in the valleys. E. yoniocalyx occurs on the basalt' 
cupped areas with E, riminalis, but is typical of light sandy loams in the upper 
parts of the valleys. In the drier western section of the Blue Mts., rabid a and 
/£. dive# represent the association. E. Hmithii is another si>eciea belonging to this 
association and is typical of the warmer and moister tftblelanri area bordering the 
Ulawarra. 


The E. pauciflora-E. steltulata Association. 

The E. pa ac\ flora- E. fttiHlvhtUi Association, which characterizes the areas of 
the tablelands approaching sub-alpine conditions, is represented in the locality west 
of Moss Vale. Here, these two species are associated with E . radiata. These 
forests are rather low-growing and open in structure, and approach more to the 
woodland than forest formation. 

Consociations, or, more strictly speaking, consocies, which are typical of the 
coastal plains and occur throughout the whole of the Eucalyptus forest formation, 
are E. ttntplifolia (PI. xvil, fig. 14) and E. robust a, E. amptifolia is typical of 
freshwater swampy flats, frequently on heavy soils. E. robusta forms a typical 
hind-swamp or lagoon forest on the coastline. It is often associated with 
E, hotryoidcs. 

Minor 1 'ry station T ft firs. 

These are chiefly in the nature of serai communities or relatively permanent 
vegetation types Induced by unfavourable habitat conditions. In the latter category 
are scrubs and swamps in upland areas. 

How-growing scrub or heath vegetation has already been mentioned in 
connection with the Mixed Eucalyptus Forest Association, in which it occurs on 
shallow porous sandy soil on ridges and uplands exposed to westerly winds. A 
similar type of scrub occurs on the coastal headlands (PI. xvi, tig. 5) where the 
stunting of the vegetation is caused by strong onshore winds. 

On the uplands in badly-drained areas, due either to the nature of the under- 
lying rock or to the configuration of the local topography, a swamp vegetation 
persists as the climax of a deflected succession. The plants composing the swamp 
are low-growing sedge-like plants, many of which are hemicryptophytes, and a few 
shrubs. A particularly large swamp, known as the Wingeearribee, occurs in the 
district west of Robertson. Relatively smaller swamps are typical of, and occur 
scattered over, the sandstone uplands. 

Of the serai communities, the most important are the successions! phases 
initialed on sand-dunes, in salt-water (Collins, 1921) and fresh or brackish water, 
all of which culminate in Eucalyptus forest. 

The serai phases of the psammosere are well known as the strand flora, Hie 
sand-binding grasses, the hummock-building mat chamaephytes and the dune scrub 
passing into Eucalyptus forest. The earliest stages of this succession are found on 
almost every beach, but the hind-dune forests are generally very disturbed as a 
result of settlement. 

The hydrosere initiated on mud flats of the salt-water estuaries of Port Jackson, 
the Hawkesbury River, etc., are characteristically zoned in the following sequence; 
Mangroves, Salicornin salt meadow, grass meadow, rush meadow, Ctmmrina swamp 
forest and Eucalyptus forest. 

The zonatlon occurring on the margins of lagoons or other fresh or brackish 
water consists of submerged and floating communities, amphibious and emerged 
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communities of rush and sedge meadows, and finally, as before, Casuarina glauca 
forest which here passes into a swamp forest of E. robusta and E. botryaides. 

Concussions. 

Sub-tropical rain-forest can be regarded as a post-climax formation (Clements, 
131 6 r 1936) whilst the Eucalyptus forest formation is the climatic climax of the 
coastal area. 

In the delimitation of the Eucalyptus forest, associations in the central coastal 
area, it is evident that the edaphic factor is the most important. At the same time, 
individual species have a fairly wide range of soil types and habitats. One such 
species is E. ptlularis w r hich Is an important member of the Mixed Eucalyptus 
Forest, the E. saligna-E. pilularts and the E, mticulata-E. particulate Associations. 

Under nearly identical climatic conditions, soil type differentiates the following 
associations: Mixed Uaralyp/HN Forest, E. &aligm-E. pilulaHs and B. maculalu- 
E. panicnlata, Sub-climatic rather than edaphic factors control the distribution of 
the E, pauciflova-E. stellulata and E. riminaH#-E, oblique Associations, while a 
combination of both factors controls the development of the E, hcmiphloia- 
E. tercticornift Association. 

Two of the most extensive associations In the area shove features which are 
peculiar when compared with the rest of the Eucalyptus Forest formation. The 
E. hcmiphloia-E. terr.Ucornti Association, by reason of its habitat conditions, is noi 
a true forest throughout its extent, but show's features intermediate between the 
coastal forests and woodlands of the western slopes. 

The Mixed Eucalyptus Forest Association, owing to its low integration and 
general expression as a "scrub-forest”, is also differentiated from the typical 
coastal forests. Following Clements’ system of terminology, this vegetation type 
would be classified as an associes. It is preferably interpreted in the nature of an 
edaphic climax in the sense of Tansley (1935), since it is in an apparently 
permanent condition and "In equilibrium with all the incident factors", the most 
important of which is the unfavourable edaphic factor. 

Within this edaphic climax sandstone vegetation, there is a series of physio- 
graphic climaxes which represent the successions! development. This aspect will 
be discussed in a subsequent paper. 


Summary. 

As an introduction to a series of papers on the ecology of the central coastal 
area, the general environmental features are discussed as geological, physiographic, 
edaphic. climatic and biotic factors. 

A general description of the vegetation is given. Two plant formations are 
recognized: Sub-tropical rain-forest and Eucalyptus forest. The former Is a post- 
climax coastal vegetation type, while the latter is the climatic climax formation 
of the coast and tablelands of New South Wales. 

The conditions controlling the development of rain-forest, are high soil- moisture, 
a certain degree of shelter, and a moderately good soil, so its occurrence is neces- 
sarily restricted. 

The ecological features of the sub-tropical and impure sub-tropical rain-forest* 
occurring in this area are not included here, since Fraser and Vickery (1937 MS. 
q, b) discuss their structural characteristics and general florist ic composition. 

The various types of Eucalyptus forest occurring In the central coastal area 
are classified as associations according to Clements' system, but with a slightly 
modified nomenclature including Tansley's conception of climax communities. 
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Of the associations recognized, the Mixed Eucalyptus Forest and the 
E. hemiphloia-E. tereticornin Associations are typical of the central coastal area. 
The others, namely, the E. saligna-E. piiularis, E. maculata-J5, panicuhita . 
E. riminaliti-E. ohliqua and E. paudflura-E . stellulala Associations, are only local 
expressions of much more widely distributed associations. E , rob tufa and 
E< amplifolUt art* consociations occurring throughout the coastal belt and not 
limited to uny one association. 

Fraser und Vickery (1937 MS, b) discuss the E. itallffna-Syncat'piu htunfolia. 
E, hemiphioia-E. tr.rvticornix, E, vitnimilis-E. obliqiui and E. paitcifloni-E. stfUuUttu 
AssociationH in the Barrington Tops district. 

Davis (1936) has also recorded a local expression of the E . wligna-E. piiularis 
Association, but he refers to the consociations as two separate associations. 

At Mt. Wilson, Petrie and McLuekie (1925 '6) have also recorded the 
Eucalyptus Forest Association and the local expression of the E . nmtttu/u- 
E ubliqua Association. 

These records front different localities indicate the fragmentary nature of the 
coastal Eucalyptus Forest Associations. 


The writer wishes to express her appreciation to Professor T. G. B. Osborn 
and to Assistant Professor J. McLuckie for their interest in this work, and also to 
Dr. Lilian Fraser and Miss J. Vickery for allowing her access to their manuscript. 


Auffophora intermedia DC. 
lunoeolata Cav. 
jMbi'eiiithMf F.v.M, 
Casuaiina torulosa Alt. 
Eucalyptus acntcntoiiles 
Sehuu. 

ampilfoliu Nauditt. 
ifltU'Jandf Maiden ami 
Cambnge 
butryoidee Sm. 
erebra F.v.M. 

Decmei Maiden 
dives Schauer 
euyenioides Sieb, 
justly ata Deane and 
Maiden 

punto calyx F.v.M. 


A ppendir. 

E uoalpptus yrandis Malden 
yummifera Gaertn. 
haemastoma Sm. 

var. micrantha DC. 
hemiphloia F.v.M, 

Lind ley ana DC. 
maculata Hook. 
maculosa H. T. Baker 
miortinffm DC?. 
miorocorys F.v.M. 

L'Her. 

oreades B T Baker. 
paniculala Sm. 
pauciflora Siob. (- corluvca 
A. Cunn.) 
piiularis Sm. 
piperita Sm. 


Eucalyptus punctata DC. 
yuadraiigvliit<t Deane mul 
Maiden 
radiflfa Sieb 
robusta Sm. 

rubida Deane and M aide it 
saliynu Sm. 
siderophlvia Benth 
sideroxylon Benth. 
fUeberiana F.v.M. 

Smithii H, T. Baker 
stellulatu Sieb. 
fercticomie Sm. 
eimtfnaiht Labill. 

Kyncurpia lavrifolia Ten. 


EXPLANATION OF PLATES XV1-XVI1. 

Plate xvl. 

1, — Sydney Pluina, looking south from Groat? Vule. The monocline of the Blue Mia 
in the distance. 

2, — A tributary valley of the Kangaroo River showing canyon formation. Mixed 
IPncaJypttu scrub-forest on top of sandstone cliffs at left. 

3, 4. — Typical country in the Hornsby Plateuu. Fig- 4 shows »orub-fore»l of mixed 
Eucalyptus Forest Association in middle-ground, semi-swamp vegetation in foreground, 

5,— Coastline of sandstone headlands alternating with short sandy beaches, between 
Port Hacking and Stanwell Park. 

tf,— Narrow coastal plain, Stanwell Park, IUawarra, 

7. — Xllawarra scarp and foothills with plains In left distance, Berry District, looking 
south. Chiefly rain- forest vegetation. 

#. — Remnants of sub-tropical rain-forest on foothills at Klama, Blawarra. 

Plate xvil. 

V. — South Coastal plain, Milton. Cleared land with Livistona australis n» remnant 
of rain-forest. Secondary growth of Eucalyptus spp. in middle background 
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10. — Valley in the Blue Alts. showing a creek community of Todett Imrbura with 
min-foreM in left background, 

11, - Forest of Ji\ murulntu. chiefly secondary growth, Nowru, lllawarra. 

12 -High forest of E. jtittttri with an admixture of mesophytlc sub-dominants, 
Mooney Mooney (’reek, llawkewbiiry River. 

I a. Stand of E. puutcnlata with Man oituttin sp. and ground stratum of 1 in pent t a 

c ylituhiea vii r. Koenigli, north of Sydney. 

1 tpmplijidlu with shrub stratum of Melaleuca sp.. swampy flats. N'uvvra. 
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A. StratlgTaphiciU Sections of the Carboniferous Rooks: J, Woodlands; 2, Turi Valley; 

3, Landslide; A, Hoy a ton ; 5, Merlewood. 

B, Palaeontological Notes. (l.A.B.) 

C. Summary of Fossil Plants. 

D, Analysis of the Carboniferous Sequence; 1, Correlation of Sections; 2, Sequence of 

Sedimentation: 3, Sequence of Climates; 4, Sequence of Vulcanism ; 5, Sequence 
of Physiographic Expression. 

This paper is a sequel to papers already published on the geology of the Werrie 
Basin or Syncline (Carey, 1934a, 1934 b, 1935; Walkom, 1935). The field work upon 
which all the papers are based waB carried out during the years 1932-4 while the 
writer was Deas-Thomson Scholar and Science Research Scholar of the University 
of Sydney. Professor W. R. Browne accompanied the writer in the field on several 
occasions and has always been ready to discuss the problems that have arisen. 

Removal of the author to New Guinea on field-service in the latter part of 
1934 has delayed publication. The paper has been prepared in Papua, which has 
entailed the handicap of great restriction of available literature, but in compen- 
sation the writer has been able to profit by the wide experience of Mr. J. N. 
Montgomery, his senior officer In the Oil Search Ltd. Geological Survey. 

In the field area the writer met kindness on all sides, and reference has been 
made in previous papers to many whose hospitality has been outstanding. The 
sfcratigraphical work recorded in this paper was chiefly carried out wJ th the 
courtesy and hospitality of Mr. and Mrs, Eugene McCarthy of Currabubula, Mr. 
and Mrs, Bruce Adams and family of “Woodlands", Mr. and Mrs. H. J. Perfrement 
and Mr. Tom Perfrement of “Merlewood", and Mr, and Mrs. Arnold Perfrement 
and family of "Royston". The fossil collecting work was much aided by various 
residents of the district, who joined the writer in collecting expeditions. Among 
these Mr. Eugene McCarthy, Mr. Tom Perfrement, Mr. Tom Creek, and Mr. Ray 
Swain of “Melrose", Carrol, may be specially mentioned. Thanks are also due to 
Mr. H. W. Ison of Currabubula, whose well-known willingness to help others has 
on very many occasions facilitated transport in the carrying out of this work. 

A departure from the usually accepted nomenclature for the divisions of the 
Carboniferous strata is incorporated in the paper. For the present the name 
Burindl is retained for the marine series forming the lower part of the sequence, 
but the original Kuttung Series is divided Into a Lower and an Upper Kuttung 
Series. This change has been necessitated by the discovery of Vlsdan fossils 
in the lower half of the Kuttung succession. The stratigraphical implications of 
this discovery, which are of some importance, it is hoped to discuss shortly In 
another paper. 

KX 
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A. ST8ATIGRAPHICA1 SECTIONS OF THE CARBONIFEROUS ROCKS OF THE WERRIK BaSIN. 

1. THE WOODLANDS SECTION. 

The Woodlands section is admirably situated for the examination of the 
Kuttung series as developed on the eastern limb of the Werrie syncline. 

Prom the Werrie basalts on Anstey's Creek in the Parish of Currabubula, the 
section-line follows the south boundary of portions 74, 276, 259, 268, and 169 (see 
Text-flg. 1). The line was not followed further east through the Burindi Series, 
owing to extensive cultivation and poorness of outcrops, 

The highest outcrop of the Burindi beds is found in the second small gully 
on the road between Woodlands and Glenarvon homesteads, which follows the 
section-line east of the Currabubula Creek crossing. Here olive-green mudstones 
are found with numerous dwarfed fossils. 

Following the Burindi beds, the base of the Kuttung is concealed under a soil 
cover. In portion 169, about a mile north of the section line, however, the abun- 
dance of shed boulders in the cultivation paddocks indicates that a conglomerate 
is probably developed there at the base of the series. Next are pebbly and sandy 
tuffs with interbedded sandy shales. One band of the latter is packed with Rhadea- 
like remains chiefly belonging to the Sphenopteris group, and among these are 
Buspected to be some new types. Lepidodendron Veltheimianum , Stigmaria flcoides 
and Sphenopteridiumi*!) are present. 

Between this plant-horizon and the main pyroxene-andesite at Woodlands 
homestead are well-bedded sandy felspathic tuffs of buff, brown, and chocolate 
colour. Scattered pebbles of granite, aplite and chert, and pebbly bands, are not 
infrequent. The tuffs are typically barren, but odd plant-stems are met with, as 
well as occasional zones packed with macerated carbonaceous material. As the 
pyroxene-andesite is approached the conglomeratic phase becomes more abundant, 
and close below the andesite there is a very coarse boulder-bed resting on finer 
toffs. 

A good exposure of this horizon Is to be seen near “Woodlands" homestead 
a little south of the section-line, where the andesite crosses Currabubula Creek 
(Portion 44). Here the gritty tuff is followed by ten feet of fine tuft with pebbles, 
then fifteen feet of conglomerate, becoming coarser upwards, then ten feet of 
gritty tuff, overlain by about twenty feet of coarse conglomerate with boulders 
up to two feet in diameter. This Is followed by pebbly tuff, then a band of 
conglomerate, overlain by about fifteen feet of dark chocolate gritty tuff which 
forms the bed for the andesite flow. Even the coarsest of the conglomerate is 
crudely bedded, and the boulders are well rounded and without recognizable glacial 
striae. Granitic rocks are abundant among the boulders, but the largest are 
porphyritic andesite, with a Devonian lithology (e.g., as in the Barraba Series in 
the Babbinboon district) rather than the andesites indigenous to the Kuttung 
Series. 

The total thickness of Kuttung rocks below the pyroxene-andesite is nearly 
200 feet. Where the section-line crosses it the andesite flow is 600 feet thick. 
Following the lavs are about 2,300 feet of pebbly and gritty felspathic tuffs with 
occasional conglomeratic horizons. Among the colluvial debris from these beds 
petrified fragments of Pitpa are common. 

At the top of the Dower Kuttung Series is a discontinuous horizon of pyroxene- 
andesite flows, of which Duri Peak and Klngsmill Peak are prominent outcrops. 
On the Woodlands section is a mass of andesite 800 feet thick on this horizon. As 
with the lower flow, a bouldery conglomerate Is developed immediately below the 
extrusive rock. 
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Text-fig. 1.— Geological Mai> of part of the Werrie Basin showing Section -lines am* 
localities referred to In the text. 

The coarBe boulder bed which follows the upper pyroxene-andesite sone is the 
basal conglomerate of the Upper Kuttung Series. Three stages are recognisable: 
the Lower Glacial, 2,500 feet thick; the Interglacial, 1,000 feet thick; and the 
Upper Glacial, 1,600 feet thick, making a total thickness of 5,000 feet. 

In the basal conglomerate of the Lower Glacial Stage the boulders, which 
range up to three feet in diameter, are mainly igneous types, such as granites, 
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both acid and Intermediate, pink porphyries with an aplitlc appearance, and 
porphy rites, but few of the typeB ai*e such as are likely to have been derived from 
the erosion of the volcanic rocks of the Lower Kuttung. There is no obvious 
stratification or sorting, but no glacial striae were recognised. Upwards they 
become lees bouldery and have a deep purple matrix. 

Overlying the coarse conglomerates is a thick series of gritty tuffs. Pebbly 
and conglomeratic bands of a glacial facies become more numerous as the series 
is ftacended, finally grading into tillites about 900 feet above the base of the stage. 
The pebbles present a wide variety of types, with a range of fresh igneous rocks, 
both plutonic and effusive, as well as limestone, chert, quartz, phyllite and schist. 

The ensuing glacial beds are at first mostly true tillite, with bands of glacial 
grits and fluvio-glacial conglomerate. In the tillite the pebbles weather uniformly 
with the matrix and cannot readily be detached, but striated pebbles were dug 
out from the conglomerates. 

The tillites pass up into varves. They are beautifully laminated, with frequent 
contemporaneous contortions and abundant erratics. This zone is considered to be 
the equivalent ©f the Glenoak varve horizon near Beaham (Osborne, 1922, p. 180). 
Coloured laminated tuffs follow the varves, and these are associated with fine- 
grained beds which have yielded some Interesting carbonized petrifactions, 
including the type specimen of Samaropftis oimlU (Walkom, 1936, p. 460), 

Overlying the plant-bearing tuffs is a mass of fluvio-glacial conglomerate, 
300 feet in thickness. The lobbies, which are similar to those in the earlier 
conglomerates, but with a greater prevalence of acid lavas which may have 
originated within the Kuttung, are well rounded, and vary up to a foot in major 
diameter. Nearly every pebble shows glacial striae or deep grooves. 

The deposition of this conglomerate mass was succeeded by a further advance 
of the glacier and the deposition of varves. The latter are rather coarse, tending 
towards varve-sandstones, especially near the top. This set of varves represents 
the culmination of the lower glacial advance, for they are rapidly followed by 
Rhacopterid+bearing grits which initiate the tuffs of the Interglacial Stage. 

The Interglacial Stage is one of the most resistant physiographic units in 
the Werrie region, and its cliffs and bluffs always tower above the strike-valleys 
of the Lower Kuttung. Immediately above the Rhacoptcris tuff at the base is 
the pebbly phase of hard white felspnthic grit which makes up the bulk of the 
stage. Then comes about 100 feet of soda-rhyolite tuff. This bed shows consider- 
able lithological variation from a fine-grained green cherty type to a coarse phase 
with fragments of quartz, felspar, and green felsite, which grades further into 
flow-breccia. Overlying the green alkaline tuffs Is a bed of well-graded breccia. 
It consists mainly of angular chips of quartz-felsite a little larger than peas. 
Upwards, this becomes finer and more conglomeratic, and then grades up into 
white Rhacopteri^bmring tuff at the top of the Interglacial Stage, 

At the base of the Upper Glacial beds are a few feet of coarse conglomerate 
with boulders up to a foot in diameter. This conglomerate has a distinctly glacial 
aspect, and is followed by finer conglomerates which are clearly fluvio-glacial, 
above which Is a thin bed of soda-rhyolite tuff, then a very thin felsite flow. Next 
are two plant-bearing horizons separated by tuffs and varves. Seeds of the 
Cardaicarpus type have been collected from the upper of the two plant horizons. 

The top 800 feet of the Kuttung are largely glacial. Varves are best developed 
in the upper part of this section and are underlain by tillite, The remainder la 
partly fluvio-glacial, partly tillitic, and partly tuffaceous. 
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Resting directly on the Kuttung beds are the Greta Coal-Measures. The 
lowest bed is a strongly-cemented conglomerate with hard gritty bands. The latter 
contain abundant plant-impressions measuring up to two feet in length and three 
and a half inches across. Beneath the conglomerate are hard but fine-grained 
acid tuffs which are well laminated. These are the highest beds of the Kuttung 
or the lowest of the Greta Series, and they rest on a coarse fluvio-glaclal 
conglomerate made up chiefly of pebbles derived from Kuttung lavas. The lithology 
of this formation Is quite distinct from that of the Greta conglomerates. 

2. TURI V ALLEY SECTION. 

The Turi Valley section is suitable tor examining the Kuttung sequence from 
the Interglacial Stage to the Burindl Series, especially the Lower Glacial beds. 
The section commences on the Travelling Stock Route from Currabubula to Duri, 
where the Mount Minarooba pyroxene-andesite sill crosses the road. From this 
point the section-line runs west along the north boundary of portions 283 and 284 
(Parish of Currabubula), then turns south along the west boundary of portion 284 
to the north-east corner of portion 107. From this point the section follows a 
bearing of S,63°W. for about two miles, crossing the broad valley of Turi Creek, 
and ascending the scarp to the top of the cliffs which overhang the valley on the 
south-west. 

The Minarooba sill, which is about 530 feet thick, intrudes the Burlndi Series 
about 700 feet below the base of the Kuttung, and is on the same general horizon 
as the silicifled zone in the Woodlands section, which marks the position under- 
ground of the lenticular intrusive sheet there. 

The Burindi Series consists of the usual well-bedded, olive-green mudstones 
which are richly fosslllferous. 

At the base of the Lower Kuttung Series, resting directly on the fossiliferous 
beds in portion 199 (Parish of Currabubula) adjacent to the section-line, are a 
number of impure coal-seams. In a gully a little above Mr. Hewlett's house are 
at least four seams, the highest of which is about six feet thick on the outcrop, 
with a band twelve inches from the top. The unweathered seam is probably much 
thicker. Both the coal-seams and the Burindi mudstones on which they rest are 
much fractured and jointed by numerous minor dip-faults. 

Benson (1920) included the coal-seams in the Burindi Series, but the present 
writer regards them as marking the base of the Kuttung, for it is at this horizon 
that the change in lithology from the typical Burindi mudstones to the gritty 
felspathic and keratophyric tuffB, which persist throughout the Lower Kuttung, 
takes place. The stratigraphical horizon relative to the main pyroxene-andesite 
flow is closely comparable with the base of the Kuttung on the Woodlands section. 
Lepi&o&en&ron Veltheimianum, Rtigmaria ftcoides and Calamite# are frequent in 
the lower tuffs in much the same state of preservation as in the remainder of the 
Lower Kuttung. 

Petrological descriptions of some of the tuffs have been given by Browne 

( 1020 ), 

The main pyroxene-andesite flow, here 860 feet thick, is about 1,100 feet above 
the base of the Kuttung. As In the Woodlands section, the lava is underlain by 
& thick mass of heavy conglomerate which is separated from the andesite by a 
bed of tuff. The boulders average about 10 inches in diameter, but frequently 
exceed a foot. Titpa in silicifled blocks occurs in the lower part of this con* 
glomerate, where it crosses the stock-route a little to the east of the section-line. 
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and the underlying tuffs there yield Lcpidodendron velthcimianum and Stigmaria 
ficoides . 

The top of the andesite is rather weathered, and is followed by about 20 feet 
of leached material containing white kaolinitic and carbonated material. This is 
followed by coarse conglomerate with boulders averaging from eight to ten inches, 
mostly granitic rocks and horn blende-porphy rite, with occasional pebbles of 
pyroxene-andesite. The conglomerate is rudely bedded, with some finer bands. 

Between the main pyroxene-andesite and the horizon of the Duri Peak 
discontinuous zone are nearly four thousand feet of strata, mainly felspathic 
gritty tuffs with pebbly bands and occasional horizons of coarBe conglomerate. 
About 700 feet above the andesite is a conglomerate with pebbles averaging four 
inches in diameter. In portion 10, roughly on this horizon, a little to the eaBt of 
the section line, is a good collecting ground for titipmaria ficoides and Lepido - 
d en d ron Yelthcimianum , 

A thousand feet higher is another conglomerate, with pebbles about six inches 
in diameter, among which are a good many of pyroxene-andesite. About 600 feet 
of tuffs separate this from the next conglomerate horizon, where the pebbles are a 
little smaller. 

Near the top of the Lower Kuttung is a stratiform sheet of basalt 100 feet 
thick. This may be a contemporaneous flow, but such a lava is not UBual there. 
It may be an intrusive, referable to either the Warrigundi or the Tertiary cycle 
of volcanic activity. 

Owing to the down-faulting of the south-eastern end of the Duri Peak andesite, 
and to its rapid lenticular thinning, the Turi Valley section takes very little 
account of this flow. Scattered along the strike, however, are numerous blocks 
of vesicular and scoriaceous andesite. The outcrop is not of the best and it is 
difficult to decide whether it is the thin tongue-end of the flow or the debris 
distributed beyond the end of the flow by contemporaneous erosion. 

The Lower Glacial beds, which follow the Duri Peak andesite, are more than 
3,000 feet thick. The basal conglomerate, which is about 200 feet thick, contains 
boulders up to two feet In diameter, chiefly of the characteristic granitic rocks 
and pink porphyries, Sillcifled remains of Pitps are abundant in the lower portion 
and in the immediately underlying tuff. 

Above the conglomerate are about 800 feet of pebbly tuff and conglomerate 
which makes poor outcrop, and which grades upwards Into a thick sequence of 
fluvio-glaclal conglomerate, tillite, and varve, exactly as in the Woodlands section. 
In these beds erratics of pyroxene-andesite of Kuttung lithology are not uncommon 
and often exceed two feet in diameter. The more common granitic erratics are 
often more than a foot across. As before, this zone is separated from the striated- 
pebble horizon by bright green and red laminated tuffs. The 000-foot fluvio-glaclal 
conglomerate which follows is almost entirely made up of striated pebbles, the 
hard argillites of the pebbles being particularly adapted to the preservation of the 
glacial grooves. Erratics of weathered granite up to twenty inches in diameter 
are also present. Interstratifled with this conglomerate is a flow of hornblende- 
andesite about ten feet thick. 

The fluvio-glaclal conglomerate is followed by 260 feet of tuffs, then nearly 
400 feet of varves, which are the highest member of the Lower Glacial Stage. 

The conglomerates which follow, forming the scarp rim, are the basal strata 
of the Interglacial Stage. They are 100 feet thick, well-graded, and with little 
suggestion of glacial origin. Overlying them is a series of conglomerates, grits, 
and tuffs with plant-bearing beds. The late B. H. Cambage collected Archaeo- 
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catamites here. These beds are followed by the basal conglomerate of the Upper 
Glacial Beds, the sequence of which is described In the Landslide section. 

3. LANDSLIDE SECTION. 

The Landslide section which completes the Kuttung sequence through the 
Upper Glacial Stage, is complementary to the Turl Valley section, which traverses 
the beds below the Interglacial Stage. 

The upper part of the Interglacial Stage, beneath the basal conglomerate of 
the Upper Glacial beds, consists of plant-bearing grits and tuffs with conglomeratic 
bands from which Rhacopteris and Cordaites have been collected. This sequence 
is nearly 400 feet thick and is Injected by several thin keratophyre sills. 

The coarse basal conglomerate of the Upper Glacial Stage is 90 feet thick. The 
boulders, which are well-rounded, average about six inches in diameter, with a 
maximum of fifteen inches, and include such rock-types as bJotite-granite, quartzite 
and rhyolite. They have been derived for the most part from a pre-Carboniferous 
terrain. 

The varves which follow are 300 feet thick. Contemporaneous contortions 
occur in the lower portions, and towards the top they become coarser and pass into 
varve-sand stones. 

In the next 400 feet there is evidence of a lull in the glaciation, as the 
sediments are more normal in character, consisting mainly of conglomerates and 
tuffs. The conglomerates are well-graded and well-bedded, the average pebble-size 
being about two and a half inches. Lavas and felsites are most abundant among 
the pebbles, but keratophyre, porphyrite, rhyolite, limestone, and vein-quartz are 
also present. The interbedded sandy layers contain abundant carbonized and 
fragmental plant-material. The upper 200 feet of this Stage are made up almost 
entirely of creamy-white shales, probably largely tuffaceous in origin, which are 
packed with Rhacopteris. The instability of these beds on a steep dip-slope led to 
the landslide which gave the section its name. 

Following these plant beds a glacial advance is recorded in 80 feet of fluviotill 
which grades into true tilllte. The boulders, up to two feet in diameter, include 
hornblende-andesite, acid granite, biotite- and quartz-felsites, and rhyolite, as well 
as quartzite and limestone. The quartzo-felspathic matrix here and there develops 
a varvoidal structure in which the boulders are not Infrequently big end up. 

Above the fluviotill is a bold outcrop of soda-rhyolite tuff, 270 feet thick and 
very uniform in grainsize and lithology. This is at a very much higher horizon 
than the similar rock in the Interglacial Stage in the Woodlands section. It was 
the erroneous correlation of these two beds, and of the plant-bearing beds and 
glacial rocks of the Upper Glacial Stage of the Landslide section with the glacial 
beds, etc., of the Lower Glacial Stage of the Woodlands section, which led Benson 
(1920, pp, 307-8) to postulate a very heavy fault along Currabubula Creek (see 
Carey, 1934a, p, 368). There is a thin bed of soda-rhyolite tuff in the Upper 
Glacial Stage of the Woodlands section also, but it is not so prominent as in the 
Landslide section. 

The alkaline tuff is followed by 1,000 feet of tilllte, conglomerate, varve and 
tuff. This Is exactly analogous to the sequence in the Woodlands section. The 
tillite is best developed in the lower 300 feet, and the varves are prominent at 
the top. The ttXIltlc portion seems to have derived its boulders chiefly from a pre- 
Carboniferous landscape, whereas in the conglomeratic portions, both above and 
below the tillite, the pebbles are commonly felsites with other acid lavas which 
appear to have been derived from the Lower Kuttung Series. 
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The top member of the Kuttung is a 270*foot bed of conglomerate, identical 
with the rock occupying the same position in the Woodlands section* The pebbles 
are almost entirely of acid lavas derived from the erosion of the Kuttung. 
Toscanitic and dellenitic lavas with phenocrysts of quartz and blotite are the 
most numerous, with hornblende* and pyroxene-andesites less common; the felsites 
which dominate the conglomerates beneath them are still present but much rarer, 
while the rocks belonging to the granitic terrain of the unites are almost entirely 
absent. The boulders average about six inches, with a maximum of about ten 
inches. 

The total thickness of the Upper Glacial Stage in the Landslide section is about 
2,750 feet. 

* 

4. ROYBTON SECTION. 

The Royston section provides the most complete study of the Upper Kuttung 
rocks as they are developed In the western limb of the Werrie syncline. The 
section-line runs from the north-west corner of portion 46, Parish of Babbinboon, 
adjacent to ‘Royston’ homestead, and follows a bearing of N.79°E. to the point on 
the northern boundary of portion 48 in the Parish of Piallaway, where that 
boundary descends a cliff. Prom this point the section runs due east, following 
the northern boundaries of portions 48 and 49, and continuing within portion 59 
as far as Oakey Creek. 

This section commences at the western end on a thin bed of limestone in the 
fossiliferous mudstones of the Burindl Series. Five hundred feet above the lime- 
stone is a sheet of pyroxene-andesite thirty feet thick, which is presumed to be a 
sill. Between this andesite and the limestone, and also above the andesite, are 
several smaller lenses of the same igneous rock. 

About 1,800 feet of strata intervene between the andesite sill (?) in the 
Burindl Series and the main pyroxene-andesite flow of the Lower Kuttung. Imme- 
diately underneath the flow are coarse conglomerates precisely as in the other 
sections. They are about 320 feet thick, with boulders up to four feet in diameter. 
The base of the Kuttung lies somewhere between the bottom of the conglomerates 
and the andesite sill <?), Assuming the constancy of the sill-horizon the thick- 
nesses of strata involved are comparable with those in preceding sections. 

The main pyroxene-andesite flow is 370 feet thick. It is mainly composed 
of the glasBy phase (see p. 372), but spheroids of the lithoidal phase are very 
abundant in it. 

Overlying the main pyroxene-andesite flow are 1,400 feet of pebbly felspathic 
tufTs which make up the rest of the Lower Kuttung. Many silicifled fragments 
of Pitys shed from these strata have been found. 

The basal conglomerate of the Upper Kuttung makes good outcrops, with 
boulders up to two feet in diameter. It is about 150 feet thick, and is followed 
by 200 feet of bedded tufTs, which are overlain by a thick series of varves. The 
varves have interbedded tuffaceous layers, and are followed by more tuffs which 
are interetratifled with conglomerates rich in ice-scratched pebbles. This is the 
horizon which has yielded such fine glacial specimens elsewhere. Capping this 
tuff-glacial series and forming the top of the Lower Glacial Stage is a twenty-foot 
bed of hard tillite. The total thickness of the Lower Glacial Stage is about 1,000 
feet. 

The Interglacial Stage is about 1,200 feet thick. At the base are 220 
feet of soda-rhyolite-tuff. The rest of the stage is made up of normal 
conglomerates and tuffs, with many plant-bearing horizons. The conglomerate 
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at the base of the Upper Glacial Stage is not developed in the Royston section. 
Resting on the Interglacial Stage are 220 feet of varves, which are followed 
by 160 feet of hard, blue tuff which outcrops boldly as a line of cliffs. On 
top of this is a thin bed of creamy Rfcacopferis-tuff, which has yielded, among 
other things, Rhacophyllum. Next come 370 feet of tuffs and fine conglomerates 
with a tillltic horizon at the top. 

The acid lava which follows is characteristic of the western side of the Werrie 
syncline, though It is usually missing in the eastern limb. It contains phenocrysts 
of quartz, felspar and biotite, and is about 300 feet thick, becoming thicker to the 
east. 

On top of the acid lava are 280 feet of varves. These are followed by a veneer 
of conglomerates and grits completing the section, which does not quite reach the 
top of the Upper Kuttung. 


6. MEKLEWOOD SECTION. 

The Merlewood area has been mapped in rather more detail than other parts 
of the region, in order to determine clearly the relationship between the Lower 
Kuttung Series and the horizons of the fossiliferous marine beds which occur 
there. 

The geological structure is shown in the map of the Babbinboon district 
(Plate xvlii). Parallel belts of Carboniferous and Upper Devonian rocks dip con- 
formably eastwards as part of the western limb of the Werrie syncline. To the 
east, the easterly dips continue beyond the limit of the map until the synclinal 
axis is reached. Westwards the area Is bordered by three powerful faults where 
the imbricate Mooki thrusts emerge. The local trend of the strata is meridional, 
parallel to the thrusts, and the angle of dip varies between 25° and 60°, with the 
steeper dips to the west. 

Two minor dip-faults have been found, but in either case the throw is less 
than 100 feet. There are three circular patches of basalt, which probably betoken 
necks, and a fourth outcrops a little beyond the northern limit of the map. A few 
basic dykes occur, trending in the dip-direction. 

Topographically, the rocks of the Upper Kuttung Series form the high ground 
on the east and west, with an intermediate depressed belt, about two miles wide, 
where the Burindl and Devonian rocks lie. The surface forms are mature, with 
common development of cuestas and hog-back ridges. 

Swain's Gully, which rises in portion 34, Parish of Babbinboon, and flows 
westwards through portions 14, 16, 62, 58, 16, 17, 36 and 2 5 of that parish, 
provides the most Informative stratlgraphical exposure in the district. It extends 
from the top of the main felspathic grit in the Upper Kuttung Series, across the 
Lower Kuttung with its marine horizon, through the Burindl beds to the Barraba 
Series. 

Barraba Series . — The lowest beds exposed are weU-jolnted mudstones with the 
ribbon-like banding which Is typical of this series. Quartz veins, which have not 
been encountered in the Carboniferous beds, are not uncommon here. As the 
Burindl Series Is’ approached, the series becomes more and more bouldery, with 
rapidly increasing vulcanism, culminating in a very variable bed, about 800 feet 
in thickness, of what is best described as an agglomerate. Some phases are true 
conglomerates with well-worn boulders of andesitic lava, but elsewhere the matrix 
is entirely tuffaceous, and passes into rocks resembling flow-brecciaa. Finer inter- 
bedded tuff-partings near the upper part of this formation have yielded Lepido- 
dendran australe. The series seems to reach its maximum coarseness at the top. 
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immediately beneath the basal conglomerates of the Carboniferous. These quasi- 
volcanic conglomerates continue to the Tamworth-Gunnedah road which they cross 
near Carrol Gap, whence they have been traced for some distance to the north- 
west by A. C. Lloyd <1934). 

Burindi Series. — Commencing this series is a basal conglomerate with 
boulders of granite, hornfels, and porphyrite measuring as much as ten inches 
in diameter, These are overlain by buff-coloured gritty sandstones with current- 
bedding and some conglomerate bands. The sandstones carry plant-stems, some 
of which resemble Catamites. This basal series is 400 feet thick and shows a 
progressive change in facies from the heavy conglomerates at the base to the 
sands and silts at the top. Next In the sequence are well-bedded dark blue marly 
mudstones and tuffs, which have yielded the fauna listed on page 352, including 
numerous specimens of Cladochonus tenuicoUU and Phillipsia sp. 

Following the marls are laminated olive-green mudstones of typical Burindi 
facies; about 200 feet above the base of these is a richly fossiliferous band, which 
is packed with fossils, including some low Lower Carboniferous forms, notably 
one closely resembling Protocanitcs lyoni M. & W. The forms are listed on 
page 352. 

The Burindi Series is on the whole a remarkably uniform series of mud- 
stones, with only occasional tuff-bands. Oolitic limestone is developed as discon- 
tinuous lenses on a horizon about 850 feet above the base, a horizon which has 
been picked up at intervals over a considerable distance. A typical exposure is 
to be seen in portion 64, Parish of Babbinboon. Crinoid ossicles, and occasional 
brachiopods and other fossils are found In the oolite. Limestone bands recur also 
about 2,000 feet above the base of the series, but these thin lenses are less 
persistent, and non-oolitic, and contain a good deal of pyrites, which may partially 
pseudomorph the fossils. The total thickness of the Burindi Series is more than 
2,500 feet. Marine fossils and fragments of drift luepidodendron Veltheimianum 
are quite numerous in the upper 1,000 feet. 

Lower Kuttunp Series. — The base of this series is exposed in the gully in the 
north of portion 15, close to the point where it crosses into portion 62. The lowest 
beds are tuffs and conglomerates 340 feet thick which contain Lepidodendron 
Veltheimianum. These are followed by a flow of pyroxene-andesite 200 feet thick, 
which thins out and disappears altogether in some places. Below the andesite, 
and along its strike where it is missing, are tuffaceous conglomerates in which the 
pebbles are pyroxene-andesite similar to the flow. Next follow 200 feet of coarse 
conglomerates. The boulders, which average about ten inches in diameter but 
reach as much as eighteen inches, are chiefly of pink granite and a hard porphyry 
which is resistant to weathering, together with grey quartzite and some volcanic 
rocks. Overlying these heavy conglomerates are 700 feet of pebbly and gritty 
tuffs. They are salmon- to buff-coloured on exposed surfaces and are fairly well 
bedded, with some pebbly layers and occasional plant-bearing horizons. 

Above the gritty tuffs is another zone of coarse conglomerate 460 feet thick. 
Here the pink porphyry and acid granite are still present, as boulders up to two 
feet in diameter; there is, however, a greater proportion of volcanic rocks than 
on the lower horizon, especially a purple felsite in boulders as much as 14 Inches 
in diameter. 

Overlying this conglomerate are ten feet of reddish biotite-tuff, followed by 
another flow of pyroxene-andesite, where the section-line crosses it (see Plate xvHi 
and Text-figure 2); this flow is only twenty feet thick but further south It 
increases to 300 feet. Above the lava is another 300 feet of pebbly and gritty 
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tuffs, which is followed by 200 feet of rather more resistant grits bearing well- 
preserved impressions of hepidodendron Velthcimianum and Sfipmaria ficoides . 
Some of these plant-stems are very large, one piece of the former being ten 
inches in diameter and four feet in length. This specimen, portion of which is 
preserved in the Botany Museum at the University of Sydney, shows impressions 
which appear to be the lower parts of the leaves still attached to the stem. The 
plant-bearing bed is followed by another 650 feet of gritty tuffs, which continue 
until the A rnyffdaloptiyllum-Lit host ration marine horizon is reached. 



Text -'flu. 2. — Merle wood Section. 


On the line of section the larine horizon is very sparsely fossiliferous, and is 
represented by 270 feet of oolit : grits and conglomerates. The latter are markedly 
distinct from the other Lower Kuttung conglomerates. The pebbles are much 
smaller and more evenly sorted, and their lithology and ovoidal form are distinc- 
tive; grey quartzites and certain types of lava dominate. Northwards the oolitic 
zone passes laterally by progressive stages Into grits and conglomerates without 
a perceptible oolitic matrix, but the types, size and system of sorting of the pebbles 
remain unchanged. A mile further north, in portion 60, richly fossiliferous lime- 
stones appear immediately overlying the grits and conglomerates, which here 
regain in part their oolitic character. Amygdalophyllum and Lithostrotion are by 
far the most abundant fossils, but by careful collecting a fairly extensive fauna of 
Vis6an aspect has been obtained. 

In view of the fact that this is the first record of marine strata from such a 
horizon in New South Wales, and that its Implications are many and far-reaching, 
every precaution has been taken to ensure the accuracy of the field-work in the 
determination of their horizon. As a result it can confidently be stated that all 
possibility of these strata being infaulted Burlndi beds has been eliminated, and 
it may be regarded as established that their horizon is high in the Lower Kuttung. 

Following the oolitic and fossiliferous marine strata are buff-coloured gritty 
and pebbly tuffs with occasional boulders of granite and pink porphyry, some of 
which are as much as two feet in diameter. These beds are followed by a suite 
of volcanic rocks. The first flow is an acid-intermediate lava 140 feet thick. Next 
is a flow of pyroxene-andesite 90 feet thick, probably to be correlated with the 
Durl Peak andesite; then come 40 feet of blotite-felsite, and Anally 70 feet of 
acid tuff. These lavas are regarded as the equivalents of Osborne's Volcanic Stage 
In the Lower Kuttung of the Lower Hunter Valley. 
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Upper Kuttung Series . — The lavas are followed by typical Lower Glacial Stage 
rocks, which are succeeded in turn by the tufts of the Interglacial Stage. Unfor- 
tunately the coarse basal conglomerate of the Upper Kuttung is not present in this 
part of the area. However, it is well-developed in the Royston section, and a close 
correlation is possible between the rocks of the Interglacial Stage and the Lower 
Glacial Stage In the two sections. 

Overlying the volcanic rocks are 230 feet of conglomerates, grits, and shales, 
with well preserved impressions of Rhacopteris and Catamites . These are followed 
by 160 feet of varves with interbedded tillite layers which yield striated pebbles. 

Next comes a beautiful tillite. Here granite boulders, which are usually 
weathered, range in size up to three feet, and often rest big end uppermost. With 
them are large boulders of pyroxene-andesite, pink porphyries and rhyolites, and 
abundant pebbles of grey quartzite which bear well-preserved glacial striae, all of 
which are Interbedded without much sorting in a dark chocolate matrix. 

This glacial horizon, which is the top of the lower glacials, is followed by a 
varied series of soda-rhyolite tuffs, and other associated pyroclastics, with little 
detrital admixture. These pass into tuffaceous conglomerates and tuffs, which are 
in turn overlain by more acid tuffs and grits with Rhaeopteris, which complete 
the section. The thickness of strata belonging to the Interglacial Stage is 860 
feet, but this does not include the highest beds of that stage. 


B. PALAEONTOLOOICAt NOTES. (I.A.B.) 


Already a large number of forms (move than 80 species) have been recorded 
from this area by W. N. Benson (1921). Some have been described in detail, 
others are provisional determinations of Museum specimens. 

At the time when Professor Benson's work was carried out no faunal zoning 
was possible, but he expressed the hope (1920, p. 370) that, "as the detailed strati- 
graphical study of the Burindi Beds proceeds, accompanied by refined palaeonto- 
logical work, a regular succession of faunal zones may be shown to exist in this 
State as elsewhere." The present work is an attempt at such zoning. 

Exhaustive collections of the fauna were made by Mr. 8. W. Carey from three 
horizons in the "Merlewood" section. Provisional determinations are given below; 
detailed descriptions of new and uncommon forms will be given in a later paper. 

The lowest horizon is 400 feet stratigraphically above the base of the Burindi 
Beds, and consists of blue, marly mudstones and tuffs from which the following 
forms are Identified: Zaphrentis sp., CUidochonus tenuicollis McCoy, Crinoid 
ossicles, Fenestella sp., (?) Chainodictyon gigantea Eth. ms., Brachiopod fragments. 
Gastropod fragments, Phillipsia sp. 

CUidochonus tenuicollis McCoy is the most abundant fossil at this horizon. 
Zaphrentis Is rare; it is a small form with a deep calice, showing about 36 septa 
In a section of 4 mm. diameter. 

The second horizon, occurring about 200 feet stratigraphically above the first, 
contains a variety of specimens preserved In shales and limestone nodules. The 
following species are provisionally recognized*. 


Zaphrentis aft. clijQrordona E. & H. 
Zaphrentis sp. 

Crinoid ossicles 
Fenestella sp. 

Schizophoria resupinata Martin 
Chonetes sp. (cf. har&rensis Phill.) 


Productus sp. (cf. P. semireticulatus 
Martin ) . 

Productvs sp. 

Camarophoria (?) sp. 

Dielasma saeculum var. hastata Sow. 
Spitifer aff. mosquensls F, de W. 
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Spirifer cf. foisulcatw,* Sowerby 
Spirif er striatus Sowerby 
Spirifer striatus var, attenuatus 
Reticularia Uneata Martin 
Reticutaria sp. 

Spathella sp. 

Aviculopccten cf, knovkonnienais McCoy 
Aviculopccten (?) g ratio hub de Kon. 

Oar diop sis cf. radiata M. A W. 
Nuculana sp. 

Grammy sia (?) ap. 


Gardiomorpha ap. 

Ptychomphalus culteni Dun A Benson 
Mourlonia ornata Dun A Benson 
Straparollus davidis Dun A Benson 
Phanerotrema burindia Dun A Benson 
Macrocheilus cf. fllosus Sow. 

Loxonem a sp. (not babbindoonensis ) 
Protocanites cf. lyoni M. A W. 
Glyphioceras (Bey rich over as) (?) 
Gonlatite (?) 


Most of the species have a relatively wide range within the Dower 
Carboniferous, but three forms are closely comparable, if not identical with 
Zaphrentis cliffordana Edwards and Haime, Cardiopsis radiata Meek and Worthen 
and Protocanites lyoni Meek and Worthen respectively, all of which occur in the 
Kinderhook Beds of the Lower Mississippian of North America (Grabau and Shlmer, 
1909; Worthen, 1866, p. 166). Protocanites lyoni also occurs in the basal beds 
of the Lower Carboniferous of Europe (H. Schmidt, 1923). 

The faunal assemblage thus indicates that beds equivalent to the Tournaisian 
occur within the Burindi Series, but as yet there Is insufficient evidence for more 
exact correlation. A careful study of the Productids and Spirifers may throw some 
light on the subject. Well preserved specimens of a Spirifer show some 
resemblances to Spirifer ( Choristitcs ) mosquensis Fischer de Waldheim, although 
direct comparison with available specimens of this Middle Carboniferous form 
from Moscow shows minor differences in ornamentation. 

A third fosslliferous horizon occurring high in the Lower Burindi Series, 
near Currabubula, was described by W. N. Benson, who recorded the following 
forms (1920, p. 293): 


Zaphrentis culleni Eth. fit. 

Zaphrentis sp, indet. 

Cactocrinus broumei Dun A Benson 
Fenestella sp. indet. 

Orthis (Rhipidomella) australis McCoy 
Orthis ( Schizophoria ) resupinata 
Martin 

Orthotetes (Schelhcienella) crenUtria 
Phill. 


Product us longispinus Sow. 

Chonctes cf. hardrensis Phill. 
IHelasma sacculum var. hastata Sow. 
Spirifer bisutcatus Sowerby 
Spirifer sp. indet. 

Spirit erina insculpta Phill. 
Pelecypods spp. indet. 

Conularia sp. 

Phillipsia sp. 


Another fossiliferous horizon in the "Merlewood” section is that of the lime- 
stone near the top of the Lower Kuttung, from which Aviygdalophyllum etheridgei 
Dun and Benson was first obtained by Mrs. Scott (Benson, 1920, p. 341). It 
outcrops In Portion 60, in the north-east of the Parish of Babbinboon. Tentative 
determinations are as follow: 


(?) SymplectophyUum mutatum Hill 
Amygdatophyllum etheridgei D. A B. 
Amygdalophylhim inopinatum Eth, fll. 
Amygdatophyllum , sp. nov. 
Aphrophyllum foliaceum Hill 
Aphraphyllum, sp. nov. 
tAthostrotion columnar e Eth, fll. 
IMhostrotion stanvellense Eth. fll. 


Syringopora syrinx Eth. fll. 
Michelinia sp. (cf. M . dendroides Hill) 
Stromatoporoid 
Fenestella sp. 

Productus (?) semireticulatus 
Spirifer cf. mosquensis F. de W. 
Spirifer duplidcostatus Phill. 
Spiriferina (?) 
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CamarophoHa (?) Capulid (?) 

Beticularia lineata Martin Pleurotomarid (?) 

Reticularia sp, 

The corals are preserved much better than the other forms and also give more 
definite indication of geological horizon, Lithostrotion columnare Eth. fll. is 
present in greatest abundance, although Amygdalophyllum etheridgei Dun and 
Benson Is the only rugose coral previously recorded from this limestone horizon. 
Elsewhere in New South Wales there are occurrences of Lower Carboniferous 
corals within the Burindl Series, Lithostrotion columnare occurs at the Horton 
River and at Taree; Lithostrotion stanvellense occurs at Taree and at Hall's Creek, 
16 miles south of Blngara, where the genotype of Aphrophyllum (A. hallense 
Smith) was found. Other species of Aphrophyllum occur at Babbinboon. 

Nearly all of the corals recorded by Etheridge (1900, pp. 5-24) from Lion 
Creek, Stunwell, Queensland, as well as several additional forms described by Dr, 
Dorothy Hill (1934) from the Rive rleigh Limestone near Mundubberah, Queens- 
land, are represented in the Babbinboon limestones: in addition, there are possibly 
several new species. 

This strongly suggests the direct correlation of the Babbinboon and Queens- 
land horizons. Concerning the age of the Queensland occurrences Dr. Hill states 
(p. 105) : “The whole fauna is thus undoubtedly Upper VlsSan or D In type, while 
O. ( Orionast raea ) lonsdaleoidcs and A. (Aw lino) simplex indicate that it tnay be 
more minutely placed as homotaxial with D a ." 

The corals therefore indicate that the Lower Kuttung beds of Babbinboon are 
Visdan in age, belonging to the Upper part of the Lower Carboniferous. 

C. Summary of Fossil Plaxth. 

Fossil plants are fairly common on certain horizons in the Werrle Basin. 

The Upper Devonian Barraba SerieB contains only Lepidodcndron australe 
McCoy: this does not appear in the overlying Carboniferous beds. 

The flora of the Carboniferous rocks is as follows: 

(1) Lower Burindi Series: Lepidodcndron Yeltheimianum Sternberg, 
Stigmaria fleoidea. 

(2) Lower Kuttung Series: Lepidodcndron Vcltheimianum Sternberg, 
Stigmaria ficoides, Pitys sp., un described plants from below the main 
andesite on the “Woodlands'* section, including Bhodea (?), Sphenop - 
teridium (?), Sphenopteris (?), etc. 

(3) Upper Kuttung Series. 

(a) Lower Glacial Stage: Bhacopteris intermedia Feistmantel, 
Aneiwiifea ovata McCoy, (?) Catamites, Samaropsis (?) ovaH* 
Walkom 1936, Samaropsis cf. barcellosa White. 

(ft) Interglacial Stage: Bhacopteris, Cordaites , ArchaeocaXamites, 
Trigonomrpm (?) ovoideus Walkom 1935. 

(c) Upper Glacial Stage: Bhacopteris spp„ Samaropsis Milleri (Feist- 
mantel), Carpolithus striatus Walkom 1935, Cordaicarpus prolatus 
Walkom 1935, Trigonocarpus (?) elUpticus Walkom 1936, 
RhacophyBum, Bhacopteris intermedia Feistmantel, R, (?) 
Boemeri Feistmantel. 

The Lepidodendron flora Is thuB confined to the Lower Carboniferous ro£ks, 
while the Middle Carboniferous Upper Kuttung Series is characterised by | the 
Bhacopteris flora. i 
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D. Analysis of the Carboniferous Sequence. 

1. CORRELATION OF SECTIONS. 

The correlation table (Text-fig. 8) shows the relationships of the five sections 
which have been described. The essential common features of each have been 
assimilated into the generalized section, which epitomizes the Carboniferous 
sequence in the Werrie Basin. 

The Burindi sequence has been studied in detail only in the Merlewood area, 
so little can be added here. The most significant feature of this section is the 
finding of a rich fauna including an index Toumaisian fossil on a horizon about 
700 feet above the base of the series. The only marker horizons which have been 
used in the field are the basal conglomerate (2)* and the oolitic limestone 
horizon (8a). The former is persistent on the western side of the Werrie syncline, 
but has not been looked for nor found on the eastern side. The oolite horizon has 
been found in widely separated parts of this area and Is an important local 
horizoiwnarker, seeing that it occurs among a thick series of marine muds. 


* Numbers refer to the correlation table (Text-fig, 3). 
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General conceptions of the origin of oolites suggest that this horizon may possibly 
have a wide application as an indicator. 

The basal conglomerate (4) of the Lower Kuttung Series is not persistent 
It is prominent in the Merlewood area, and a conglomerate already referred to 
north of the Woodlands section is probably also on this horizon. A pyroxene- 
andesite flow is associated with these conglomerates in the Merlewood area* but it 
has no great areal extent 

The Lower Kuttung is composed of three essential elements: 

(a) Pyroxene-andesite flows, of which there are three — a very important 
horizon (7), the discontinuous Durl Peak horizon (10), and a horizon of very 
limited range (in 4). 

(0) General thick masses of very coarse boulder-beds, particularly horizons 
(4), (6), (8), and possibly (11), but also occurring in group (9). 

(c) Considerable thicknesses of buff to salmon-coloured pebbly and gritty 
felspathlc tuff. These strata are represented by (5) and (9) in the section. 

This combination is typical of the Lower Kuttung throughout the Wevrie 
Basin, It is also typical of the Lower Kuttung (Basal and Volcanic stages) of 
the Hunter Valley, hut there rapidly increasing thicknesses of lavas mask and 
ultimately almost completely replace these units. 

A fourth element of the utmost importance is introduced with the Merlewmod 
section, namely, the Amygdalophyllnm-hithostrotUm marine horizon (9a), for this 
occurrence places in our hands the solution of many difficulties. 

Several problems of general application arise from the analysis of the Lower 
Kuttunl: sequence. Of these, the question of the extent of the marine deposition 
in the Lower Kuttung, and of the Lower Carboniferous climate, and the problem 
of the origin and significance of the Lower Kuttung boulder beds, ave all discussed 
in later sections of this paper. 

The basal conglomerate of the Upper Kuttung Series (11) is a horizon of 
great interest, not only on account of the unusual size of the boulders which some- 
times are found in it, but also on account of its great persistence. It has been 
traced for more than 50 miles in the Werrie Basin, and it is only In the Merlewood 
area, which is abnormal in other features, that it fails to outcrop. Moreover, it 
appears to be identical in lithology and horizon with the coarse basal conglomerate 
of the Glacial Stage described from the Hunter Valley by Osborne (1922, p. 180; 
1927, p. 99; 1928, p. 575), and by Browne (1926, p. 226), and also referred to by 
Sussmllch and David (1931, p. 490). 

During the field-work this bed has been called the Porphyry Boulder Horizon, 
on account of the persistent occurrence there of large rounded boulders of pink 
porphyry. As a matter of fact, the largest boulders are quite often not porphyry 
but granite; indeed* in portion 250 in the Parish of Coeypoily, boulders as large as 
nine feet across are visible in situ , and one boulder which has been disrupted by 
weathering appears to have been twenty feet across. It might easily be mistaken 
for a "pop" of granite. Tbe outcrop is about ten yards in diameter and consists 
of granite blocks,, some of which are about seven feet across. None of the blocks 
is at all rounded and it can be seen how they originally fitted together before 
having been disrupted along joint-planes. Another excellent exposure occurs on 
Werrle's Creek north of portion 176 and in portion 152 In the Parish of Werrie. 
Here tbe conglomerate is very thick and boulders more than three feet in diameter 
are quite numerous. The granite boulders attain the greatest dimensions, but they 
are not so persistent as the porphyry which seldom fails to outcrop. 
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Although this important conglomerate has been described as the basal bed 
of the Upper Kuttung, it has many features in common with the conglomerates 
of the Lower Kuttung. Us boulder content is essentially similar, and it is usually 
separated from the first obviously glacial beds in the form of vnrves or fluviotill 
by a thickness of felspathic tuff not unlike the characteristic tuffs of the Lower 
Kuttung. The frequent occurrence in it of silicified fragments of Pity a also links 
it with the earlier rather than with the later sediments. However, the great 
persistence of this formation, and the unusually large size of its boulders, justify 
Us being regarded as the basal bed of the Upper Kuttung. 

The Upper Kuttung Series admits of classification into three stages, viz., the 
Lower Glacial beds, the Interglacial beds and the Upper Glacial beds. The Lower 
Glacials have u fairly well-defined sequence. Overlying the basal conglomerate is 
a series of pebbly and gritty tuffs (12), which become more conglomeratic upwards. 
About 200 feet above the base these merge into the glacial strata (13). In the 
Merlewood and Royston sections only varves are developed, but in the eastern 
limb this glacial stage is thicker, and both varves and tillite are present. These 
are separated from the next glacial stage by tuffs (14). In the Woodlands and 
Turi Valley sections these tuffs have rather a characteristic lithology. They are 
well-bedded and brightly coloured in reds and greens and are probably rather acid. 
The next glacial horizon is so distinctive that It can be recognized immediately 
in any part of the area, for in all four sections this zone possesses a bed of 
conglomerate (15) rich in pebbles of indurated argillite which are beautifully 
striated and ice-scored. It is particularly thick in the Turi Valley section, but 
in Woodlands section it Is more cemented and forms a physiographic feature. 

Associated with this striated pebble horizon it is not uncommon to find a thin 
flow of hornblende-andesite (15a). It was encountered on the Turi Valley section, 
and has been traced for a little more than a mile on either side of that section. 
It is not developed in the Woodlands section, but was found in the hills about a 
mile and a half south-west of “Woodlands” homestead, and was traced for a mile 
along its strike before it disappeared. The same hornblende-andesite horizon 
reappears in the extreme northern part of the Upper Kuttung outcrop, but here 
again the flow only persists for about u mile and a half. It outcrops prominently 
in portions 25, 35, 74 and 73 in the Parish of Pia Haway, about two miles north- 
east of Piallaway Station. ♦ Here it is associated as usual with the striated pebble 
beds, which lead up through a glacial zone to the cliffs of conglomerate and soda* 
rhyolite tuff of the Interglacial Stage. 

To return to the general section, the striated pebble zone Is followed by 
varves (16) which complete the Lower Glacial Stage. On the western limb of the 
Ryncline, these varves are replaced by tillite. 

The Interglacial Stage is essentially tuffaceous, without definite evidence of 
glacial action, tfftacopfcm-bearing strata are always included, and normal 
conglomerates and grits are usually present. The most characteristic element is 
the soda-rhyolite tuff (18), which has a quite distinctive lithology. It is missing 
from the Turi Valley section, but may have been cut out by a fault, the field- 
evidence being rather doubtful on this point. The upper part of the stage (19) is 
similar in all the sections, consisting of pebbly grit, thin-bedded conglomerates 
and white hard grits and fine sandstones which always yield Hhucopteria and its 


♦On the geological map of the Werrie Basin < Carey, 1»34) the distinctive pattern 
of the hornblende-andesite was accidentally omitted from this outcrop, which appears 
as a line of blank lenses. 
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associates. These beds are highly siliceous and felspathic, and probably represent 
redistributed tuffs. 

The Upper Glacial Stage usually commences with a thin bouldery bed of 
conglomerate (20). The pebbles are hard and well-rounded and upwards of six 
inches in diameter. This horizon is characteristic of the eastern limb of the 
eyncline but has not been found on the western limb. 

The sequence within the Upper Glacial Stage is not so clear-cut as in the 
Lower Glacial beds. 

Complexity was introduced into the sedimentary record of this phase owing 
to the simultaneous operation of several processes. Explosive volcanoes discharged 
vast showers of volcanic debris on to the surfaces of glaciers, and into the glacial 
lakes, so that varve and till grade by insensible stages into tuffs and breccias. 
Acid lavas, too, pass imperceptibly into flow-breccias and tuffs. Lavas were poured 
over detrltal d6bris, forming the matrix of volcanic conglomerates, the pebbles 
of which were frequently a similar lava from an earlier flow. As these lava- 
conglomerates are usually fairly tuffaceous, nomenclature becomes rather involved 
and arbitrary. 

Correlation of this part of the sequence is further complicated by the fact that 
the western limb has thick flows of acid lava (quartz-biotite-felstte) which exceed 
1,000 feet in thickness in the mountains west of Werris Creek. These are in the 
middle of the Upper Glacial Stage. Northwards towards Plallaway and Spring 
Gully, and in the central region occupied by the Quipolly dome, these lavas are 
represented by thinner flows separated by sediments, while in the eastern limb of 
the syncline they are almost entirely missing. 

The upper part (25 and 26) of the Upper Glacial beds, however, is fairly 
constant in character. For example, the topmost conglomerate (26) Is very 
characteristic in its occurrence throughout the area. It is not obviously glacial 
in its genesis and, unlike the other fluvial conglomerates in the series, its pebbles 
are almost entirely lavas, intraserial In origin. 

A series of varves, tillites, tuffs and conglomerates always immediately 
underlies the top conglomerate (26). The characters of these glacial beds as they 
are exposed in the Woodlands and Landslide sections have already been described. 
The excellent exposures of this stage which have been revealed as a result of the 
recent constructional works at the Quipolly Dam, live miles east of Quipolly 
railway platform, are, to say the least of it, a glaciologist's paradise. The tillUe, 
which is 90 feet thick, is a hard, tough rock, blue on fresh surfaces, but weathering 
to huff, very densely packed with chips of volcanic rocks, with a sporadic scattering 
of larger angular or ovoidal lava-boulderB measuring up to two feet in diameter. 
They are frequently arranged with their longer axes upright, often dumped big 
end up. The rock breaks across matrix and boulders alike, and the tough matrix 
is more resistant to weathering than the enclosed boulders. Irregular layers and 
lenses of varves, often much brecctated, are scattered through the tillite; they 
may be masses which were torn off, incorporated in the ice-sheet, and deposited 
when it melted away. 

So predominantly is the material which has contributed to the formation of 
this tHHte of volcanic origin, that the first exposures were regarded as volcanic 
tuffs and breccias. The volcanic rocks present include such types as hornblende- 
andesite, pyroxene-andesite, dellenite, toscanite, felsite, albite-rhyolite, biotite* 
porphyrite, ophitic basalt and occasional indurated sedimentary rocks, apparently 
derived from a Devonian terrain forming the basement to the lava-field under- 
going glaciation during this part of Kuttung time. 
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Above and below the tillite are varves, those beneath showing fine contortions, 
and those above finely-paired annual laminations. McCarthy's Creek, on the eastern 
side of Quipolly Dome, provides an excellent exposure of the varve-hortzon imme- 
diately beneath the Quipolly Dam tillite, where the plastic material of the soft 
rocks has been crumpled in an extraord inary fashion. 

A short distance below the varves at Quipolly Dam is an important plant- 
horizon which has been fruitful in its yield of fossil seeds. Several specimens of 
Samaropsw Milleri (Walkom, 1936) have been obtained from this locality as well 
as Carpolithus atriatus . The same horizon has been productive of seeds of varying 
species at many localities in the Werrie Syncline. 

2. SKQl'ENCK OF SEDIMENTATION. 

Relation of Carboniferous to Devonian. 

There has been considerable doubt concerning the identification of the basal 
portion of the Carboniferous System in New South Wales. Benson (1921) discussed 
the question at some length, and came to the conclusion that the Burindi fauna 
was of Visean age, and that, in view of the conformability of the Barraba and 
Burindi Series, there must be an important dlastem representing the Tournaislan 
epoch at the junction of these two formations, or the true base of the Carboniferous 
must be at some unrecognizable horizon in the Barraba Series. Benson favoured 
the latter Interpretation. Following up this statement, the present author held 
that if part of the Barraba be included in the Carboniferous, the base of that 
system should be extended down to the base of the Baldwin agglomerates, since 
the Baldwin-Barruba Series were a natural unit in their flora, sequence of facies, 
and genesis — a unit which has its base in the Baldwin agglomerates. The whole 
question hinged round Benson's determination of the Burindi fauna as a Vis6an 
assemblage, a verdict which had never been questioned. 

However, as the present writer’s examination of the district progressed, it 
soon became evident that there was much confusion concerning the precise 
localities from which the Babbinboon faunas had been collected, and clarity was 
only attained after a personal discussion with Professor Benson, and with Mrs. 
Scott, whose collections were Included in Benson's descriptions. The writer also 
consulted Mr. Mackay, of "Allanbank", who as host had conducted Benson through 
the Babbinboon district, and Messrs. A. H. and H. J. Porfrement, the owners of 
the properties concerned, who were able to say precisely what localities were 
visited. 

The specimens of Amygdalophyllum described by Dun and Benson (1920) were 
part of a collection made by Mrs. Scott from the Merlewood Lower Kuttung lime- 
stone, but which also included some fossils from the Burindi Series near Jtoyston. 
Not suspecting any marine strata in the district other than the Burindi Series, 
Benson recorded all these specimens as Burindi with the general locality of 
“south-east of Babbinboon", although the Merle wood part of this collection is in 
the extreme north-east of that Parish (portion 60). The issue is further compli- 
cated by the fact that Benson made a rapid sulky reconnaissance up the valley 
past Royston and Merlewood to near Somerton, as the guest of Mr. Mackay, 
collecting on the way. The route traverses only Burindi strata and Benson 
recorded having obtained Amygdalophyllum beside the road, his specimen being 
figured with the description. Dr. Stanley Smith pointed out later, however, that 
this figured specimen was not Amygdalophyllum at all, but Zaphrentis aumphuens 
(Benson and Smith, 1923). The result is that there is now no authentic record of 
Amygdalophyllum from the Burindi Series of New South Wales. It should also be 
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pointed out that the "low hill capped with a horizontal layer of fine-grained lime- 
stone” described by Dun and Benson (Joe. cit., p. 289) as occurring “adjacent to 
portion 14 of the Parish" of Babbinboon is really in the Parish of Somerton 
adjacent to Mr. Watt’s homestead. 

A second pertinent discovery was the recent finding by the writer of 
cephalopoda in the lower pail of the Bn rind i Series in the same section, which 
have been identified by Dr. Ida Brown as Tournaisian types. 

These discoveries have filled in the gaps in the stratigraphical record so that 
now there Is no important break in the sedimentary sequence between the Middle 
Devonian and the Upper Carboniferous, and the base of the Carboniferous is 
accurately fixed at the base of the Burindi Series. 

In the field-exposures no suggestion of structural unconformity has been found 
between the Barraba and Burindi Series. In Swain's Gully in the Parish of 
Babbinboon, the conformable contact of the two formations is exposed, and for 
several miles there is a continuity of outcrop of the bouldery agglomerate of the 
igneous zone at the top of the Barraba Series and the basal conglomerate of the 
Burindi Series. 

Lateral Variation anti Overlap in the Carbon if erou.s Sequence. 

The Burindi and Kiittuiig Series are conformable throughout. Although in the 
Lower Hunter Valley the Glacial Stage ( Upper Kuttung Series) has been found 
to overlap on to a granitic basement, no section has been found in the Werrio 
Basin where any portion has been cut out by overlap. The question arises as to 
the position of Osborne's Basal Stage of the Kuttung Series (the Wallarobba 
Conglomerates ) in the Werrle Syncline section, and whether there is a dlastem in 
the latter sequence corresponding to them. 

There is no evidence to suggest that this is so. The Wallarobba Conglomerates 
are here interpreted as a local specially heavy development of the coarse 
conglomerates which are characteristic of the Lower Kuttung. Several hundred 
feet of the Lower Kuttung in the Werrie Basin are made up of such beds, which 
answer closely to the description of the size, shape and lithology of the boulders 
present in them at Wallarobba (see Sussmileh and David, 1919, p. 262). The facies 
is well within the limits of a lateral variant of a boulder-deposit of the Wallarobba 
type in a distance of nearly two hundred miles, even though the direction be 
essentially concordant with the palaeogeographical facies lines. 

The origin of the conglomerates is discussed at some length in the climatic 
section which follows, and it is there suggested that they represent ftuvio-glacial 
material deposited a considerable distance from the glacial front, which was well 
to the south-south-west. Under these circumstances it is natural to expect the 
heaviest development of conglomerates in the most southerly exposures, as at 
Wallarobba, and that two hundred miles further to the north-west there would be 
finer strata intercalated among the boulder beds, 

A dlastem of the first order may perhaps occur at the base of the Upper 
Kuttung. The extraordinarily large size of some of the boulders, and the remark- 
able persistence of the basal conglomerates have already been mentioned, and it 
Is likely that such a feature may cover an Important time-break. 

The only other place within the Kuttung sequence where there is any reason 
to suspect a hiatus is at the base of the Upper Glacial Stage. 

Lateral variation in the Carboniferous sediments has arisen from the distribu- 
tion of the igneous rocks, the palaeogeography of the ice-sheets, the regional supply 
of materials, and differential subsidence causing thickness variation. 
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The first of these factors is the most obvious. In the Lower Hunter Valley 
there are great suites of effusives giving rise to a Volcanic Stage which is repre- 
sented mainly by tuffs in the Werrie Syncline. The thick acid lavas of the western 
side of the Werrie Syncline are practically missing from the eastern side. The 
Dun Peak flow ia more than L000 feet thick, but two miles along the strike it. 
has cut out altogether, and so on; the examples could be multiplied. 

Glacial variation is not so marked. A Ullite in some of the sections is 
represented by varve in another and by fluvio-glacial conglomerate in a third. 
The glacial conglomerates are more variable than are the varves; but these 
variations are local, not regional. By making a large series of sections, it would 
be possible to delimit the boundaries of the glacial lakes in which the varves 
were deposited, but this has not been attempted. 

Within the Werrie Basin the conglomerates seem to be coarser and thicker 
towards the west, but the total thicknesses of the stages to be less. This suggests 
that the source of the boulders lay in that direction, I hat the axis of geosynclinal 
subsidence was somewhat to the east of the axis of the present Werrie syncline, 
and that there was a progressive basinward thickening consistent with the 
subsidence. The lavas, too, thicken westwards or south-westwards and were 
probably extruded from that side. It is of interest to mention here that the 
Lower Coal Measures, which overlie the Carboniferous strata in the Werrie Basin, 
thicken and become coarser north-eastwards instead of south-westwards, and in the 
north-north-west they are overlapped against the Kuttung rocks. So it is apparent 
that there was a change in botli the source of supply of material ami in the axis 
of subsidence in the intervening period. 

H* lotion of Carboniferous to Kamilaroi. 

At the top of the Kuttung Series in the Werrie Basin there is an important 
non-sequence without angular divergence, which corresponds to the overlap of the 
Lower Marine Series, and in the north-west part of the region, of the Lower Coal 
Measures as well. This break may correspond in part to Uraliun time (see 
Sussmllch, 1936, pp. 102-104), and in any case extends well into the Lower 
Permian. 


Extent of Marine Sedimentation in the Lower Kuttung, 

Prior to the discovery of the Lithostrotion-A mygdalophpllum beds among the 
Lower Kuttung strata of the Werrie Basin, these latter were accepted without 
question as a terrestrial series. Following on the discovery of the marine fossils 
in the Babbinboon district, Sussmilch suggested that the upper portions of the 
Carboniferous marine beds in the Gloucester district, which lie had previously 
referred to as the Burindi Series, might really be homotaxial with the Lower 
Kuttung (Sussmilch. 1935, p. 100), The present writer had previously made a 
similar suggestion with regard to the adjacent Myall Lakes area (Carey, 1934). 
Furthermore, the correlation of the Ainyydalophyllhm limestone of the Werrie 
Basin with the Lion Creek limestone of Queensland, makes it clear that some of 
the Queensland time-equivalents of the Lower Kuttung are marine. 

Thus, in personal conversations with the writer, the question has been rather 
pointedly raised: Are the Lower Kuttung sediments of marine origin? It is true 
that Lepidottendron Veltheimianum and Stigma ria fteoidcH, etc., have been obtained 
from them; but these same fossils have been collected from the Burindi Series, 
where they occur cheek by jowl with a rich marine fauna. So may they not 
represent drift material into an estuarine sea? 
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This problem may be approached along more than one avenue. An analysis 
of the internal evidence of the marine strata of the Babbinboon district is 
interesting in this connexion. 

The marine beds outcrop for about three miles, and in this distance there is a 
progressive facieB change indicative of increasing depth northwards from a 
strand-line south-east of "Merlewood M homestead (see Plate xvili). On the 
Merlewood section line (the north boundary of portion 61 in the Parish of 
Babbinboon) the horizon is represented by 270 feet of oolitic grits and 
conglomerates. Oolites in general are characteristic of u very shallow-water facies 
and often represent beach-deposits, and an oolitic conglomerate of this type is 
clearly a near-strand bed. The lithology of the pebbles, consisting as they do of 
well-worn ellipsoids, well graded in size, shape and mechanical resistance, is 
obviously the result of prolonged winnowing and attrition by the waves in the 
shingle zone. No marine life throve in this environment. In contrast to the 
prolific collecting-ground northwards along the strike, several hours 1 search up 
and down the naked outcrops of this zone yielded only a single battered crinoid 
ossicle, which was probably transported thither by the waves. Northwards from 
this inshore-facies, across the north boundary of portion 3 into the western part 
of portion 10, the oolite zone widens, and as it does so it fingers out, becoming 
into rdigita ted with normal shallow-water marine conglomerate. This gradually 
increases at the expense of the oolite, and in a short space the latter lias wedged 
out entirely. Towards the north-western sector of portion 10 the conglomerate 
attains its maximum development, rising to form an elevated cuesta. This portion 
of the deposit is best interpreted as an off-shore shingle-like conglomerate deposited 
in a current-zone. 

The conglomerate continues through portion 26 (locally known as the “Dight 
40-Acre*’) and through the western leg of portion 14, but it is dwindling rapidly 
meanwhile, and by the time the windmill on the bank of Swain’s Gully in that 
portion is reached, there are only a few feet, of gravel left to represent the bed, 
which could easily be passed over even by someone looking for that conglomerate 
horizon. For, although this environment is beyond the off-shore conglomerate 
zone, it has not yet reached the zone of abundant marine life. However, a short 
distance north of the windmill, at a small shoulder which has been called "Hill 60" 
after the number of the portion in which it stands, the reef-coral facies appears 
with surprising suddenness, with a prolific development of lAthwirotion , with 
Amjjgdalophyllum, tipringopora and other forms as accessories. The corals are 
most prolific at the southern (near-shore) end and northwards the bed rapidly 
tapers off, until in a couple of hundred yards it has dwindled to isolated "stringers" 
of limestone, which are mostly barren. This passes into a marly zone packed with 
thin-shelled UfourJonia, clearly representing a slowly deepening habitat. Nearby 
is a spot which has yielded a few brachiopods (£? pirifer cf. mosqucnsift) . Beyond 
are mudstones with occasional thin lenses of barren limestone. 

The Merlewood fossiliferous horizon, then, provides a fine study in a progres- 
sive facies change in a single thin bed along three miles of strike, from an inshore 
shingle through the current-zone, to the coral-reef, and into the deeper waters 
beyond. It leaves little doubt which way the land lay. The shore was to the 
south — between the Merlewood and Royston sections. The latter contains no 
marine beds on this horizon: it is the normal section of the Lower Kuttung as 
it Is usually developed in the Werrie Basin— a terrestrial series. 

A second approach to the question of the extent of marine deposition In the 
Lower Kuttung is by way of the conglomerates. It does not seetu feasible that the 
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thick boulder beds recurrent through this series were transported and distributed 
by the sea. They are not marginal conglomerates which change their facies in a 
few miles of strike. They persist for long distances, and continue around large 
structures, which thus introduce the second dimension of areal distribution into 
the problem. Their field-relations leave no doubt that they are sheet-deposits. 
It is admitted that sheet boulder beds of wide extent may be deposited by a 
steadily retreating sea. But such deposits are usually obliterated during the 
subsequent marine advance, (For a discussion of the environmental conditions 
of such conglomerates Bee Twenhofel, 1936, pp. 681, 682.) The Lower Kuttung 
examples have not the characters of marine conglomerates of this type. 

Terrestrial waters are able to attain flushing volumes and velocities and with 
Impulsive transporting power greatly in excess of the capabilities of the sea which, 
except along the strand line, depends on smaller forces acting for longer times to 
transport greater total quantities but in smaller individual masses, Although 
surprisingly powerful sea-floor velocities have been recorded by some investigators 
(Twenhofel, loc. tit., pp. 686-7), marine sets and currents are never strong enough 
to distribute large boulder beds over wide areas. 

It is interesting to compare the pebbles in the proven marine conglomerate 
of the same age with the normal Lower Kuttung conglomerates. In Babblnboon, 
as we have seen, a littoral shingle laterally separates the oolite faciea from the 
reef-coral facies. It occurs in an environment where the transporting power of 
the currents might be expected to be a maximum. The pebbles seldom exceed 
three inches in major diameter and have usually two nearly equal minor diameters, 
a form produced by and amenable to wave and current transportation. The 
finding of these foreign pebbles belonging to marine strata interbedded among 
very coarse boulder beds radically different in source, size and lithology, suggests 
immediately that the coarse boulders reached their destination by a terrestrial 
route and that the murine gravel was transported thither by a different way and 
by a different agency. 

The fossil content of the Lower Kuttung, too, throws some light on the 
problem. With the exception of the Amygdalophyllum'LWiostroHon horizon 
itself, no marine fossils have been found anywhere in the series. Plant horizons 
are fairly numerous. Some of these could be regarded as drift material buried 
among marine sediment. But others, like the Rhode a (?) horizon In the Wood- 
lands section, where the shale is packed with thin-plnn uled ferns, are almost 
certainly freshwater beds. 

Moreover, the pyroxene-andesite flows show no evidence, such as pillow 
structure, or sub-marine zeolitization, of having been extruded on the sea-floor. 

To sum up, there is much to suggest that the Lower Kuttung of the Werrie 
Basin is essentially a terrestrial series, with but little contrary evidence. How- 
ever, the fact that a temporary Invasion of the sea took place In the north-west 
corner of the Werrie Basin with no disturbance of the sedimentary record In 
adjacent areas, shows that the terrestrial strata were deposited close to sea-level. 

3. SEQUENCE OF CLIMATES. 

Interpretation and Significance of Lower Kuttung Conglomerates. 

One of the problems of the Lower Kuttung is that of the origin and significance 
of the great thickness of coarse conglomerates which are characteristic of this 
Series. 

It has already been pointed out that they are widespread sheet deposits of 
terrestrial origin, which recur again and again in the sequence. They are not 
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glacial conglomerates in the ordinary sense, for the boulders are well-rounded 
and rudely graded and bedded, and signs of glacial markings are extremely rare. 
In the wide region over which these beds have been examined, the only record 
of Ijower Kuttung glaciation is contained in varve-shales and fluvio-glacial 
conglomerates in the Gosforth district, Lower Hunter Valley (Browne, 1926). 

In considering the origin of these conglomerates it is necessary to conceive 
of both a source fov the boulders and an aqueous agent which could repeatedly 
distribute such large boulders uniformly over so wide a field. 

The most probable explanation seems to be that they represent sheet-apron 
deposits transported well out beyond a piedmont, glacial front. Their wide 
distribution and general characters and lithology and the usual lack of any sign 
of glacial faceting or striatlon on the boulders, indicate that they were laid down 
beyond the zone of eskers and kamea, even beyond the terrain of ordinary fluvio- 
glacial deposits; the contribution of the glaciers was to provide large quantities 
of bouldery material and the large impulsive volumes of water capable of 
completing the ablation to the ultimate site of deposition. 

The highlands which supplied the glaciers probably lay to the south-west. 
The higher grade glacial deposits would be entirely removed from this region by 
the subsequent erosion during the rest of the Carboniferous and Permian 
periods. For at Gosforth and Pokolbin Upper Kuttung strata rest uneonfo'rmably 
on a stripped granitic terrain, and further west Upper Marine and Upper Coal 
Meusure strata are lying directly on an eroded basement of Middle Palaeozoic 
rocks. Thus the record of this earlier glaciation is preserved only in boulder 
beds which were deposited a long way from the scene, beds which were least 
fitted to tell the tale. 

Sir Edgeworth David has compared this scbotter gravel apron with the present 
fluvio-glacial flood-plains of Alaska (1932, p. 57). Mr. J. N. Montgomery, who 
spent a number of years in Persia (Iran) with the Anglo-Persian Oil Company, 
has suggested* that another possible analogue to the Lower Kuttung conglomerates 
is to be found in the boulder-beds of the Upper BakhUari Series in south-west 
Persia. Nobody has ever suggested that these thick, coarse conglomerates are 
fluvio-glacial, nor have any ice-scratched boulders been recorded from them. They 
are probably Pleistocene in age, and may represent the ultimate terrestrial out wash 
from n big glacial front in the Zagros Mountains and the Central Persian Plateau, 
which would almost certainly be glaciated at this time in view of the fact, that the 
Lebanon Mountains adjacent to the Mediterranean were heavily glaciated, and that 
the ice reached down to 4,500 feet in latitude 26 degrees in Bengal, and to 2,000 
or 3,000 feet in the Western Himalayas (Coleman, 1908, p. 348). The extent and 
thickness of the Bakhtiari conglomerates and their general characters seem to be 
analogous to those of the Lower Kuttung conglomerates. 

The significance of the interpretation of the Lower Kuttung boulder beds is 
that the Carboniferous refrigeration of Australia first manifested itself in Visflan 
time, for the faunas of the Werrlo Basin have made it clear that the Burindl Series 
there is essentially Tournalsian, and the Lower Kuttung is Vlsdan. It has already 
been pointed out that the Lower Kuttung sedimentation took place close to sea- 
level. The Visdan climates were not sufficiently cold to bring the glaciers down 
to this sedimentary plain. Herein we have a qualitative climatic index for this 
portion of the Carboniferous Period. 


* Personal dlsousslon with the writer. 




Significance of Lithostrotlon Horizon. 

The assumption of glacial connexion for the Lower Kuttung conglomerates 
immediately raises the question of the climatic implication of the Lithostrotim> 
AmygdalophyUum bed, which is in sufficiently close association witli the 
conglomerates to provoke comment. 

Under the doctrine of the continuity of geological processes it has been 
customary to assume that the presence of reef-building corals is indicative of 
warm (essentially tropical) seas. In view of the repeated demonstration in many 
parts of the geological record of the remarkable adaptability of organic life to 
even wide environmental changes, this assumption is not wholly justified. 
Palaeozoic reef-corals may have flourished in seas considerably colder than is the 
rule to-day. Nevertheless, it is probably fairly safe to assume that the occurrence 
of a reef-coral zone in a sub-glacial sequence indicates a temporary warming of 
the seas during an interglacial phase. 

If this interpretation is correct reef-corals would only be found in the restricted 
zone of the temporary amelioration of climate. 

Speaking of the Carboniferous faunas of Queensland, Whitehouse (1030) 
wrote: “At no locality has more than one limestone bed yielded reef-corals. Tt 
seems, therefore, that conditions for reef-corals in Eastern Australia during the 
Carboniferous were limited to a very short period,” The coral horizon of White- 
house is the Lion Creek Amy gdalophy llum-Lit host rot ton bed which is homotaxial 
with the similar horizon in the Werrie Basin now under discussion. 

It would seem, then, that the horizon represents a lull between the sub-glacial 
conditions of the Lower Kuttung and the more intense refrigeration of the Upper 
Kuttung. 

Climatic Interpretation of the Upper Kuttung. 

Little has been done as yet towards an analysis of the glacial record preserved 
in the Upper Kuttung sediments, in order to reconstruct the sequence of glacial and 
interglacial epochs. A detailed study of this question would present interesting 
problems in the disentangling of the glacial from the pyroclastic suites. 

U is clear from the outset that two main cold epochs are represented by the 
Upper and Lower Glacial Stages, and that these were separated from each other 
by the epoch of the Interglacial Stage, the conglomerates and grits of which are 
distinctly free from ice-action. 

Studies of the details of the glacial locks frequently yield clear accounts of 
the climatic changes which have taken place during their deposition. For example, 
at the Gap west of Wends Creek the gradual advance of the ice-sheet to Us 
maximum followed by its steady waning, is faithfully recorded through seventeen 
hundred feet of strata, which overlie the lavas there. The lavas are followed 
by volcanic conglomerates composed of felsltic boulders in a matrix of fragments 
of the same material. The finer gritty phases are rather susceptible to chemical 
destruction and show typical spheroidal weathering to a rotten, green rubble. 
But the initial disintegration which produced these rocks in Kuttung times was 
dominantly mechanical rather than chemical, and savours distinctly of freezing 
and thawing action; this first suspicion of glacial conditions is immediately 
confirmed by the appearance of varves. The varves are 250 feet In thickness and 
towards the top there is a sudden disposition to contortions, yielding some 
beautiful sjmeimens, due to the impress of overriding glaciers of an advancing 
ice-sheet. The varves In turn pass upwards into 300 feet of glacial grits and 
tillite, which represent the culmination of the glacial advance. The tillite passes 
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by gradual transition into another 830 feet of varves which, are overlain by aqueo- 
glacial grits denoting a considerable retreat of the ice-sheet. The final bed of the 
suite is 200 feet of fluvio-glacial conglomerate, deposited a considerable distance 
from the ice-front. The pebbles are ill-sorted with occasional large erratics, but 
they are usually water-worn and no longer retain identifiable striations. 

When these methods are applied to the systematic sections, it will be seen 
that beds (12), (13) and (14) in the Lower Glacial Stage represent a complete 
glacial cycle of advance, culmination and retreat. This is most clearly shown in 
the Woodlands section. Beds (16) and (16) record the second advance, which 
was not quite so severe as the first. The Interglacial Stage follows, and here the 
conglomerates and grits which accompany the tuffs all have the normal lithology 
of a water-transported sediment. This is a long interglacial break. In the Upper 
Glacial Stage there are two short glacial epochs, represented by beds (21) and 
(23), which are separated by an interglacial group of sediments, and a culminating 
prolonged advance (26) recorded by the spectacular glacial deposits of Qulpolly 
Dam, McCarthy's Creek, and the Gap near Werris Creek, the last of which has 
just been described. 

To recapitulate, the internal evidence of the Upper Kuttung of the Werrie 
Basin indicates two successive glacial advances followed by an important inter- 
glacial break, then two short glacial advances followed by a final prolonged 
refrigeration, which completed the Kuttung cycle (see Text-fig. 4). 

Climatic Evidence of the Tuffs, 

In*the Werrie Basin Upper Kuttung can usually be distinguished immediately 
from Lower Kuttung tuff on its lithology alone,* and there is at least a suspicion 
that climatic conditions may have contributed to this as much as, or more than, 
chemical or petrological differences. 

The tuffs interbedded with the glacial stages are often as hard as the lavas 
from which they are derived. Colours are bright in reds, greens, blues, greys 
and browns, much like lithoidal lava groundmasses. This material often shows 
evidence of magmatic weathering prior to ejection (with the generation of 
haematite, albite, chlorite, etc.), but no pre-depositional aubaSrial weathering, or 
weathering by connate waters. An excellent example is the Gap volcanic 
conglomerate already quoted (p. 365). Such tuffs are not found in the Lower 
Kuttung where depositions! weathering is the rule. 

In the Interglacial Stage there is a considerable quantity of pebbly water- 
redistributed tuff, the manner of accumulation of which must have been very 
similar to that of the pebbly tuffs of the Lower Kuttung. The grainslze, texture, 
bedding, manner of sorting, and sedimentary admixture, are all very similar In 
both groups, and both are acid and felspathic. But those in the Lower Kuttung 
are invariably warm buff, brown, or salmon-pink in colour, whereas those in the 
Interglacial Stage are white. The former are soft and friable from pre-depositional 
weathering, the latter are fresh and hard. The differences are probably largely 
climatic. 

The most probable interpretation of these observations is that the tuffs of the 
Lower and Upper Kuttung express an increasing grade of climatic severity. 

This is a line of investigation which must not be pressed too far on the data 
available at present, but which might well be pursued further by later workers. 


* This may or may not also he applicable to the Lower Hunter Valley, because there 
1« greater complexity in the volcanic sequence In that region. (Vide p. 369 ) 
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The Plants as Climatic Indicators , 

As yet little has been done tn the interpretation of the climatic significance of 
the Carboniferous floras, although ultimately they may provide one of our most 
valuable keys. 

The silica-petrifactions of Clepsydropsis, and of Pitys with well-developed 
annual rings, in the Lower Kuttung may be interpreted climatically after detailed 
palaeobotanical work. 

Leaf impressions of Cordaltes — a gymnoaperm tree — occur in the Interglacial 
Stage in the Werrie Basin. 

So far as the writer's observations go, the Rhavoptcris flora Is associated with 
the warmer theses (see Huntington, 1907, p. 362) between the periods of glacial 
advance. Thus Rhacopteris is always well developed in the finer beds of the 
Interglacial Stage, deposited during the most important interglacial epoch of the 
whole glacial strophe; and. where Rhacopteris is present in the glacial stages, the 
beds which actually carry the flora usually have a lithology similar to the plant- 
beds of the Interglacial Stage, often with pebbly and gritty bands with a non- 
glacial appearance, although they are interbedded with varves and tilUte. Browne 
has recorded Rhacoptens from varves in the Gosforth section (1926), but in the 
writer's experience such occurrences are very rare. 

Much may result from a detailed investigation of the Pteridosperm group, 
and the assigning of vegetative organs to the many fossil seeds which have been 
found in the Upper Kuttung of the Werrie Basin, and an ultimate interpretation 
of the life-cycle of those plants and the conditions governing the ripening of their 
fruits. Petrifactions of this material are highly desirable. 

Reconstruction of the Climatic sequence. 

The problem of the Carboniferous climate has now been approached along 
various independent, lines of Inquiry. The results of these investigations have 
been co-ordinated and expressed qualitatively as a graph of climate against time 
(Text-flg, 4). 

In this diagram the section between A and B expresses the environment of 
the Burindi Series, The preceding Devonian Period had been warm and arid, as 
indicated by the extensive coral-reefs of the Mid-Devonian, and the succeeding red 
beds of the Lower Drummond and Dotswood formations of Queensland and else- 
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where (Held, 11)30, p. 221; David, 1932, p. 48). The Burindi sediments contain 
no suspicion of ice-action and the fauna is one which is typical of temperate rather 
than tropical seas. Although the depth oscillated between a shallow oolitic facies 
and a deeper mudstone facies beyond the brachiopod zone, there is no authentic 
record of reef-coral. In the highest fossiliferous horizon of the Burindi Series in 
the Woodlands section, the forms are conspicuously dwarfed, a fact which tnay 
reflect the incipient refrigeration of the coming glacial epoch (David, 1932, p. 59). 

The sub-glacial condition indicated between 13 and C is based on the inter- 
pretation of the Lower Kuttung conglomerates as outlined in the foregoing 
remarks. This part of the curve should probably be more oscillatory than is 
indicated. It may eventually be possible, by correlating the successive boulder 
horizons with advances and retreats of the distant ice-sheet, to make the curve 
more complete. It may also be possible to approach the problem by a careful 
study of the facies of the faunas of the Upper Rockhampton Series in Queensland, 
for there a complete marine faunal record is available for the section between 
B and C. 

The warm interglacial epoch marked by the curve CDE is recorded by the 
restricted reef-coral zone of the Amygdaloptiylluni-Lithostrotion horizon. The 
height of the apex of the curve at this point is rather arbitrary. It almost 
certainly extended well into the temperate zone, and perhaps even into the sub- 
tropical. 

The succession of glacial advances and retreats between E and O is exactly 
in accord with the internal evidence of the glacial strata as outlined in the 
preceding remarks. The curve GHl Is steeper on the right hand side because the 
retreat of the ice-sheet was apparently very rapid and left little to represent it, 
whereas in the glacial advance recorded by MNO both advance and retreat 
are outlined through a thick series of strata, bo the curve is more symmetrical. 
The most intense glaciations occurred at F and N, and the most prolonged inter- 
glacial epoch at T in the Interglacial Stage. 

Each of the glacial advances contains considerable thicknesses of varves, 
which should lend themselves to analysis according to the principles of the school 
founded by Baron De Geer. 

The graph which has been constructed is meant to be regarded as a qualitative 
first approximation, and its shortcomings must not be overlooked. For example, 
there are fundamental principles of stratigraphy which cannot be set aside. Whole 
glacial cycles may be obliterated by subsequent advances, leaving scarcely a recog- 
nizable diastem, and Barren's law, that the rate of sedimentation is a direct 
function of the rate of subsidence, is partly applicable if it is stated in the more 
generalized form, that sediments will not continue to accumulate in an environ- 
ment where rate of removal equals or exceeds rate of supply. 

However, in spite of these drawbacks, it is hoped that the graph may be of 
value as a first attempt to depict the Carboniferous climatic sequence, and as a 
foundation for further research. 

It is of interest to compare this curve, which has been derived solely by 
plotting the internal evidence of the sediments, with general conceptions of the 
behaviour of climatic cycles (see figure In Huntington, 1907, p. 362), If the 
Carboniferous climatic curve be extended back to the warm conditions of the 
Devonian red beds and reef-corals, and forward through the waning glacial 
conditions of the Kamtlaroi (Sussmilch and David, 1931, table facing p. 514), it 
will be seen that the Devonian and Lower Carboniferous correspond to one of 
Huntington's Interstrophes. The glacial Btrophe reaches its acme in the Upper 
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Glacial beds, diminishes again through the Lower Kamflarol, and is completed 
with the Bolwarra Conglomerate. An important thesial epoch equivalent to the 
Interglacial Stage, but on the other side of the acme, is represented by the Lower 
Coal Measures. To judge by the Upper Permian insect fauna (David. 1932, p. 68), 
it was well into the Triasstc before the climate fully recovered from the effects of 
this great ice-age. 

4. Sequence of Vui.canism. 

The development of volcanic products in the Kuttung Series of the Hunter 
Valley has received a good deal of attention, particularly in the writings of Osborne 
(1922, 1925, 1926, 1929). Browne (1926, 1929), and Suasrnilch (1928, 1935). So 
impressive are the lavas there that Osborne designated the upper part of the 
Lower Kuttung the Volcanic Stage, and successfully used indicator lavas uh 
markers (the Martin’s Creek andesite and the Paterson toscanit.e, etc.) for some 
of his subdivisions of the Kuttung sequence. 

In the Werrie Basin there Is also an extensive development of lavas, but, apart 
from the pyroxene-andesites, which seem to have maintained a remarkable 
persistence of horizon throughout, the incidence of the various luva-types in the 
stmtigraphical column is not the same as in the Hunter Valley. 

Distribution in Time. 

There are no proven lavas in the Burtndi Series of the Werrie Basin, and 
tuffs play a very minor part. 

The flows of the Lower Kuttung are almost exclusively pyroxene-andesites, 
which attain great thickness. They are developed on two principal horizons— the 
main horizon nearly 2,000 feet above the base of the Lower Kuttung and about 
3,000 feet from the top of that series, and the discontinuous horizon of Duri Peak 
at the top of the Lower Kuttung. In the Merlewood area this horizon is underlain 
by a locally important horizon of bioUte-fetaite, and followed by another thin fetal t*. 
These are the only extrusive representatives of the thick BUite of acid and inter- 
mediate lavas of the Volcanic Stage of the Hunter Valley. 

The Lower Glacial beds are frequently without lavas, and, so far as the Werrie 
Basin is concerned, these are confined to hornblende-andesites, the flows of which 
are developed in several places in association with the striated pebble horizon (15). 

On the divide between Jacob and Joseph Creek and Coeypolly Creek there is a 
thin local flow of hornblende-andesite at the base of the Upper Kuttung, which may 
be on the horizon of the hornblende-andesite of the Mid-Hunter Valley. 

The Interglacial Stage, too, Is usually free from lavas, but the soda-rhyolite 
tuffs (18) which are characteristic of this stage grade locally into a tuffaceous 
flow, as for example in portion 25 in the Parish of Plallaway. 

Apart from the hornblende-andesite at the Gap west of Werrta Creek, the 
Upper Glacial beds have only acid lavas — mainly fetaitic types with large pheno- 
crysts of quartz and biotite. These occur about In the middle of the Upper Glacial 
Stage, where they attain great thicknesses on a horizon which appears to be 
slightly higher than that of the Paterson toecantte of Osborne. Owing to the 
complexity of the structure, caution is necessary in discussing the horizon of the 
Gap hornblende-andesite, but it is probably to be placed between horizons (24) 
and (25) of the generalized table (Text-flg. 3). 

On a review of the sequence of lavas in the Werrie Basin It is seen that the 
Lower Kuttung is characterized by thick pyroxene-andesites, the lower glacials by 
thin hornblende-andesites, and the upper glacials by thick acid lavas with some 
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hornblende-andesite. So far as this restricted region is concerned, the order of 
extrusion is simply one of increasing acidity. 

Explosive activity was practically continuous throughout Kuttung time. The 
tuffs are uniformly acid, but the acidity and alkalinity seem, so far as one can 
judge by their lithology, more marked in the Upper than in the Lower Kuttung. 

Distribution in Area. 

The distribution of the pyroxene-andesites in the Werrie Basin is shown in 
the map already published (Carey, 3934). There are three horizons— a restricted 
zone of sills in the Burindi Series, the main flow horizon in the Lower Kuttung 
Series and the Durl Peak horizon at the top of the Lower Kuttung Series. 

The Duri Peak horizon is discontinuous in outcrop and its thickness is subject 
to rapid variation. The main flow, on the other hand, is very persistent and is 
usually several hundred feet thick. 

From the point where it is cut off by the thrust near Piallaway the main 
pyroxene-andesite Is traceable in a northerly direction for six miles before it thins 
out. It reappears on the eastern limb of the syncline, and southwards maintains 
an unbroken outcrop and physiographic prominence for thirty miles until the 
limit of the map is reached. It attains 11b greatest known development near 
Gaspard Mountain, where it passes out of the mapped area, trending towards the 
Liverpool Range. 

On comparing the eastern and western limbs it is seen that on both sides 
the andesites thin out towards the north, but that they extend further up the 
west flank than the east. A study of the map suggests that the greatest thickness 
is to be expected in a west-south-west direction. Unfortunately the outcrop of the 
Lower Kuttung in this direction is cut off by the Mooki Thrust system, and by 
the regional plunge westwards off the New England geanticline. 

The widely scattered thin flows of hornblende-andesite contribute little informa- 
tion, but the extensive acid lavas of the Upper Glacial beds confirm the suggestion 
given by the pyroxene-andesites. These lavas attain their maximum development 
in their moat western exposure. In the Qulrindi dome west of Werris Creek the 
acid flows attain a thickness pf considerably more than a thousand feet. Four 
miles east from here in the Quipolly dome these thick extrusives have been 
reduced to thin flows separated by sediments; the eastward thinning is apparent 
on the two sides of the dome. A similar state of affairs is found in the Castle 
Mountain Dome. Two miles further east, where the general horizon reappears in 
the eastern limb, only rare thin stringers are left to represent them. 

Thus the distribution of the lavas, both acid and andesitic, points to the 
conclusion that they were extruded from the west, rather than from the east, 

Extrusive Character of the. Andesites. 

In 1920 Dr. W, N. Benson, discussing the geology of the Currabubula district, 
reported the occurrence of three horizons of more or less glassy pyroxene-andesite. 
These he considers to be intrusive sills, although he points out that "no indubitable 
evidence of the intrusive nature of the main zone of pyroxene-andesite has yet 
been found, and its classification rests chiefly on the lithological similarity with 
the rock of the eastern zone" where definite evidence of intrusion is found. 

This determination of the Currabubula andesites as sills, although tentative, 
has led to many doubts in later literature. For example, Osborne (1922, p. 164), 
referring to the pyroxene-andesites of the Paterson district, wrote: "Thus the only 
horizons about which any doubt remains are the more basic and those which else- 



BY S, W. CAREY . 


871 


where in the State appear to be sometimes definitely intrusive and which, in the 
area under consideration, are not accompanied by tuffs of similar composition.*' 
In a subsequent paper (1926, p. 113), Osborne describee the Clarencetown andesites 
as flows. 

Later, Professor Browne (1929, p. xxviil), in his review of the Palaeozoic 
igneous activity of New South Wales, again refers to this matter: “We do not yet 
know, for example, and only detailed field-work can tell us, why it is that in the 
southern areas the andesitic magma made its way to the surface, whereas in the 
more northern parts as at Currabubula, sill-intrusions and dykes appear to be the 
rule, though further to the north-west andesite flows are interbedded with the 
Kuttung conglomerates." 

Since these papers appeared the present author has examined the andesites 
throughout the Werrie Basin, of which the Currabubula district, forms a part, and 
has found abundant evidence that, although those pyroxene-andesites which occur 
within the Burindi Series are undeniably intrusive, as Benson has shown (1920, 
p. 293) , those which occur in the Kuttung Series are flows. The following field- 
observations support this conclusion: 

The main pyroxene-andesite has been examined along forty miles of outcrop, 
and at no point in that distance has any evidence of contact-metamorphism or 
transgression been observed at its upper surface. Typically the top of the flow 
makes pool* outcrop. This is due both to contemporaneous weathering of the 
andesite and to the absence of any contact hardening in the overlying sediments. 

In portion 180, Parish of Evan, near the head of Currabubula Creek, fine 
tuffaceous shales may be seen overlying the eroded and deeply weathered surface 
of the flow. A similar exposure occurs on the bank of Currabubula Creek near 
“Woodlands" homestead. A leached kaolinitic zone was found above the andesite 
in portion 104, Parish of Currabubula. 

Tuff-breccias are developed at the upper surface in many places. Thus in a 
small gully in portion 258 in the Parish of Currabubula angular blocks of coarse 
andesite are embedded in a mixture of finer-grained lava and andesitic tuff. In 
Gaspard Creek near Wallabadah, where the andesite is well developed, it seems 
to be composed of one thick initial Intrusion followed by a series of thin flows 
which pass into flow-breccias. Similar evidence has been seen in all the masses 
of the higher andesite horizon, e.g., in portion 247, Parish of Werrie, in the 
Kingsmill's Peak mass. Associated with the tuff-breccia there are occasional 
amygdaloidal and scoriaceous phases; these features are most marked where the 
flow is thin, as in the tongue where the Duri Peak mass is wedging out. In a 
sill a thin extremity of this kind, instead of being scoriaceous and amygdaloidal 
with abundant cavities, would be very fine-grained and compact Also where 
vesicular phases are developed, they are found at the upper surface, not in the 
middle as they would be in the case of a sill. 

Fluxional banding with development of spherulites is quite a common feature 
on both horizons. Pebbles of pyroxene-andesite occur in some of the Lower 
Kuttung conglomerates. 

The important factor which led Professor Benson to regard the andesite as 
intrusive was its lithological resemblance to the proved sills in the Burindi Series. 
However, apart from the similarity of rock-type, there is considerable divergence 
of characters in the field. Evidence of contact-metamorpbtem is quite common 
above the sills, and where their outcrop wedges out the line is carried on for 
long distances by zones of siliciflcation and quartz reefs, indicating that the 
intrusion persists at a shallow depth. Furthermore, when the sills are carefully 
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mapped, it is found that their horizon in the Burindi Series is not constant and 
in places they tire markedly transgressive. The flows in the Kuttung Series on 
the other hand are persistent in their horizons, and never transgressive. 

In view of all the field-facts, the extrusive character of the Kuttung andesites 
of the Werrie Basin is placed beyond question, and this region Is brought into 
harmony with the other parts of the State. 

Relation of Lithoidal and Glassy Andesites. 

The relation of the stony and glassy phases of the Kuttung andesites has 
been the subject of some discussion (see Osborne, 1925, pp. 116-119). Professor 
Browne, in his survey of Palaeozoic igneous action in New South Wales (1929, 
p. xxviii) wrote: "Another matter that has yet to be cleared up is the relationship 
of the glassy and stony types of andesite. Some lines of evidence tend to show 
that they are separate and distinct phases, while on other grounds it would appear 
that devitrification or some such process has been responsible for the conversion 
of glassy into stony types." 

In this connection the field-relations of the two phases in the Werrie Basin 
suggest that the glassy andesite merely represents the rapidly-cooled portion of 
the flow. The base of the flow is usually glassy and prismatic; this passes up 
into a banded zone, where there is an interlamination of the vitrophyric and 
Hthoidal phases. The bunds vary in thickness from a fraction of an inch to 
a foot or more. Such types may be seen at many places along the scarps of the 
andesite cuesta-Iine north-east, of Currabubula. The lamination may have been 
caused by the mixing and streaking out of the hotter and cooler parts of the magma 
during extrusion. Near the centre of the mass there would be sufficient time for 
the equalization of the hetat before solidification, but. at the margins the rapid 
congelation of the already cooled layers would form glass, while the hotter layers 
would show rudimentary crystallization. 

Similar banding is found also at the top of the flow, where fluxional contortions 
are common in the banded rock. 

A variant of this phase is found on the upper surface of the Duri Peak flow, 
where selective bands are packed with small spherulites up to an inch in diameter. 
On the Royston section the upper surface of the main andesite shows numerous 
large spherulites of the lithoidal phase embedded in the glassy andesite. Similar 
spherulitic structures are to be seen In the bed of Werrie’s Creek in portion 172, 
Parish of Werrie. 

On the interpretation outlined here, the stony phases were cryptocrystalline 
oh initio and are not, as a general rule, a product of the devitrification of the glassy 
phases. This view, based on field-evidence, is in agreement with the results of 
Osborne’s microscopic analysis (1925, p. 118). 

5. Sequence of Physiographic Expression. 

The Werrie Basin is a region in which topography has been able to adjust, 
itself more or less completely to rock structure. Differential erosion has attained 
equilibrium and there is scarcely a hill whose form is not obviously due to its 
local geological association. The Werrie basalts, the softest strata, have every- 
where reached their base-level and form open plains between the mountains and 
ridges of the Upper Kuttung and Warrigundi rocks. Other soft groups such as 
the Burindi and Barraba beds and the Lower Kuttung tuffs approximate perfectly 
to this peneplaned condition, and form long strike- valleys. 
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Each stratum then, lias a physiographic Index which depends partly on its 
own resistance to chemical and mechanical disintegration and partly on its 
association in the sequence with other weak or strong beds which will expose it 
to or protect it from the agents of denudation. 

A set of graphs (Text-ftg. 5) lias been constructed to illustrate the sequence 
of physiographic expression in the We rile Basin. A profile-graph has been drawn 
for each of the stratigraphical sections, using the average thickness of each bed 
as abscissa and twice the elevation of the outcrop of that particular bed on the 
section-line as ordinate. In each case the datum from which the elevation was 
measured was the lowest point on the section. It was necessary to use the average 
thickness of the bed in order that the profiles might be directly compared. The 
resulting graph is equivalent to the profile which the beds would give if they were 
dipping vertically. 

The general similarity of all the curves is at once apparent. The plain of the 
Werrlo basalts, the lowlands of the Bower Kuttung and Burindi Series, and the 
mountain range of the Upper Kuttung are common to all the graphs. 

They are not precisely similar, however. They are similar only* in so far as 
their stratigraphical sequence is similar, for the differences between the curves are 
directly related to lateral variations in the sequence. 

Thus the differences on horizons (6) and (7) are due to variations in the 
thickness of the pyroxene-andesite flow and the boulder beds beneath it. The 
Turi Valley section is the nearest approach to the average for the Werrie Basin 
for this horizon. 

The crest on the Woodlands curve at. horizon (10) is due to the development 
there of the upper zone of pyroxene-andesite. Duri Peak or Kingsmill Peak 
sections would show lofty cuestas at this point. The trough on the same section, 
however, above horizon (14) is due merely to the way the section cut the local 
drainage; a line a little to the south of the section would have avoided this 
gully. Sufficient numbers of sections would eliminate all such local irregularities 
from the general curve compounded from them. 



Text -fig. 5. — Sequence of Phygiographioal Kxpresslon In the Werrie Basin. 


The high eminence developed on the Royston curve at horizon (24) is due 
solely to the great thickness of acid lava which forms the Piallaway Trig, station 
ridge, and which is absent from the other sections. 

The Woodlands section is the only one which includes the Lower Coal 
Measures, which accordingly express themselves on the graph. The gradients LL 
and RK are normal where the Lower Coal Measures are overlapped. 

MU 
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The general curve was constructed by averaging the individual profiles. The 
ordinate for each horizon is an approximation of its physiographic Index. 

The conspicuous features of the general curve are the main range of the 
Upper Kuttung, the downs of the Lower Kuttung and Burindi, the ridge-line of 
the main pyroxene-andesite, and the Werrie basalt plains. 

As was pointed out above, this curve represents the strata as dipping 
vertically. With the usual dips in the Werrie region the main pyroxene-andesite 
forms a beautiful line of cuestas. Prom the top of Kingsmill's Peak it is a most 
inspiring sight to look along this splendid row of cuesta-tops, extending for 
twenty-five miles In an unbroken line, each dressed against its neighbour, with 
their sweeping dip-slopes losing themselves one behind the other in the valley 
beneath. Prom the same lookout one can view the rolling lowlands of the Lower 
Kuttung, between the cuestu-line on the east and the bluff scarps of the Upper 
Kuttung on the west. Several divides belonging to the transverse drainage cross 
this valley, but never do they attain sufficient, prominence to break Its continuity. 

With the prevailing moderate dips the Upper Kuttung forms a high double or 
triple cuesta. The lower part of the Interglacial Stage usually overhangs the 
Lower Glacial beds along a line of cliffs, but the upper part recedes some distance 
down the dip-slope, forming u longitudinal col between the crest of the elastics 
and the scarp of the Upper Glacials. The triple form to the range is usually due 
to the presence of the hard conglomerates of the Lower Coal Measures, which rise 
above the underlying varves. 

The Werrie Basalt plain is responsible for all the lowland between Quirindi, 
Currabubula and Piallawuy, as well an the Breeza Plains. In the whole of the 
Werrie basalt area there Is not a hill which does not owe Us presence either to an 
intrusion of Warrigundi rock, or an outlier of the Upper Coal Measures. 

There is a direct relation, too. between the physiographic curve and the agri- 
cultural use to which the land has been put. For exumple, the mountain country 
of the Upper Kuttung is invariably barren and carries a very miserable stunted 
tree-growth, which is rarely cleared. In about forty square miles of Upper Kuttung 
country in the Werrie Basin region there is not a single cultivation paddock. 

The downs of the Lower Kuttung, on the other hand, are always cleared and 
dotted with homesteads. They provide good pastures and scattered small wheat* 
paddocks. Access is always easy along the strike, for even though the drainage is 
usually transverse, with long subsequent tributaries, the lateral divides within the 
Lower Kuttung are low. A fine example of this rolling grazing country with wheat- 
farms on the flatter parts, follows the belt of Lower Kuttung rocks between Duri 
Peak and Kingsmlll Peak, and carries on beyond across the open headwater tracts 
of Coeypolly and Jacob and Joseph Creeks to Wnllabadab. A similar Lower 
Kuttung belt of grazing downs with small areas suitable for cultivation extends 
through “Royston” and "Merlewood", taking in "Glenoak” and the Oakey Creek 
paddock of Piallaway Station. Between Duri Peak and Somerton the main 
pyroxene-andesite cuts out, so the Lower Kuttung belt merges into the wheat- 
fields of the Burindi Series, and is extensively cultivated. 

This narrow Lower Kuttung belt then, from Piallaway via Somerton and Duri 
Peak to Wallabadah, is an agricultural unit which contrasts strongly with the 
barren Upper Kuttung ridge-country which overhangs it. 

The Burindi and Barraba Series are very suitable, both physiographlcally and 
In the soil they have yielded in this climatic environment, for agricultural purposes, 
and they are extensively cultivated. A continuous wheat-belt follows these rocks 
from Somerton to the boundaries of the Goonoo Goonoo estate. 
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A NOTE ON THE ASCIGEROUS STAGE OF OLA VICE PR PASPAU S. & H. IN 

AUSTRALIA, 

By W\ L. Watkmiouhc, The University of Sydney. 

[Read 24th November. 1937. 1 

In 1935 a serious outbreak of ergot in Panpalum dilaUitum and other species 
of Paspalu m occurred in the south-eastern portion of Australia. The sphacelial 
and sclerotial stages of the causal organism were found throughout this area. 
The ascigerous stage is known in other countries, but so far has not. been recorded 
for Australia. 

Mature selerotia from Pa apalutn (Hlaiatum were collected in March, 1936, and 
sown on the surface of soil in pots w*tth a light covering of sand and plant debris. 
These were subjected to an alternation of freezing and thawing until September. 
The material in one set was alternately moistened and kept at a temperature of 
5" C. for 4 weeks and then dried and maintained at room temperature for 1 week. 
In another set the material was alternately wetted and frozen at C. for 5 days 
of each week, and then kept at room temperature for the other 2 days. Following 
upon this treatment, the pots were kept on the floor of a plant house and the soil 
kept moist by occasional watering. 

Concurrently with this experiment two parallel series of tests were made with 
V. ptirpurm (Fr.) Tul. on rye. Normal germinations of the selerotia of both these 
sets were obtained in September, 1937. 

About the middle of October, 1937, the first signs of germination of the 
selerotia of C. Paspali were noted and they have germinated abundantly since that 
date. 

Investigations are in progress to determine whether any departures from the 
recorded ascigerous features occur, To date none have been found. 

This production of the perfect stage of the fungus has been brought about by 
artificial treatment of the selerotia. But there appears to be no reason why natural 
conditions of weathering should not have the same effect in the field. Ascospore 
production in Nature may well be important in dissemination and possibly In 
giving rise to new physiologic races of the fungus. 
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ANNUAL GENERAL MEETING. 

Wednesday, 31st M Attar, 1937. 

The Sixty-Becond Annual General Meeting was held In the Society's Rooms, 
Science House, Gloucester Street, Sydney, on Wednesday, 31st March, 1937. 

Mr. C. A. Suss milch, F.G.8., President, in the Chair. 

The minutes of the preceding Annual General Meeting (25th March, 1936) 
were read and confirmed. 


PRESIDENTIAL ADDRESS. 

Following a well-established practice, I will devote the first part of my address 
to a brief review of the Society's affairs during the past twelve months. 

The concluding part of Volume lxi of the Society's Phockedinus was issued in 
December. The complete volume (360 plus Ixxxlii pages, seventeen plates and 
196 text-figures) contains twenty-five paperB and, in addition, the memorial 
accounts of Charles Hedley and Tannatt William Edgeworth David. 

Exchanges from scientific societies and institutions totalled 2,156 for the 
session, as compared with 1,703, 1,795 and 1,865 for the three preceding years. 
During the past year the following institutions have been added to the exchange 
list: Centre National de Recherches agronomiques, Versailles; Ltngnan Science 
Journal, Canton; Society Royale Entomologique d'Kgypte, Cairo; Station biologlque 
de Uoscoff, Paris; and Takeuchl Entomological Laboratory, Tokyo. 

Since the last Annual Meeting the names of thirteen members have been 
added to the list, three members have been lost by death, three have resigned, and 
the names of four have been removed on account of arrears of subscription. 

Aimitm Hknhy Shakespeare Lucas, who died at Albury, N.S.W., on 10th June, 
1936, was born at Stratford-on-Avon, England, on 7th May, 1858. The son of Rev. 
Samuel Lucas, F.G.8., a Methodist minister, with a sound knowledge of geology, 
he grew up in a scientific atmosphere. He was educated at New Klngswood School, 
Bath, and at Oxford University, where he was an exhibitioner at Balliol College. „ 
He obtained the degrees of Master of Arts of Oxford and Bachelor of Science of 
London. After holding a mastership at the Leys School, Cambridge, under Dr. 
W. F. Moulton, he came to Melbourne in 1883, and taught Mathematics and Science 
to the senior classes at Wesley College and also lectured in Natural Science at the 
University Colleges, Trinity, Ormond afid Queen's. In 1893 he moved to Sydney 
as Headmaster of Newington College, from which post he retired in 1898 to become 
Mathematics and Science Master at the Sydney Grammar School, where later he 
became Headmaster. For a time he lectured in Physiography at the University 
of Sydney.* He retired from school work in 1923, but later, for two years (1924- 
1926), he accepted appointment as Professor of Mathematics at the University of 
Tasmania. 

While he was in Victoria he was actively interested in the Field Naturalists' 
Club, being the first editor of the Vivtorian Naturalist, and President of the Club 
1887-1889. 

A 
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He was President of this Society for the two years 1907-09, and was a member 
of Council from 1895 until his death, with the exception of the two years he spent 
in Tasmania. 

The greatest part of his published work is contained in numerous papers 
dealing with the Algae, on which he was a recognized authority. He was an 
indefatigable collector, and after his retirement he spent several months each 
year in collecting Bea weeds from many parts of the Australian coast. He was 
Honorary Curator of Algae at the Sydney Botanic Gardens for many years. His 
own large collection of Australian Marine Algae, containing some 5,000 specimens, 
he bequeathed to the Commonwealth Government. 

Apart from his two Presidential Addresses, he contributed sixteen papers 
(two in conjunction with C. Frost) to our Proceedings during the years 1894-1936. 
Most of these papers were the results of his studies on Algae, but several of the 
earlier ones dealt with Australian Lizards. 

The range of his work is indicated by the fact that, apart from his work on 
Algae, he published an "Introduction to Botany" (in collaboration with Professor 
Dendy) and "The Animals of Australia" and "The Birds of Australia" (both in 
collaboration with D. le Souef), 

He was Local Honorary Secretary of the Australasian Association for the 
Advancement of Science for Victoria in 1892, and was President of the Geography 
Section at the Brisbane (1909) meeting. 

In addition to his scientific attainments he was an accomplished linguist, 
having a sound knowledge of several modern languages (including Spanish, 
Italian and Russian ) as well as Latin and Greek. As a teacher he was lucid, 
thorough, and inspiring, and hits amazing versatility is indicated by the fact, 
recorded by one of his biographers, that "in the days of the old Senior Examination 
his boys won medals in thirteen different subjects, and it was his personal teaching 
that produced so remarkable a result". Notwithstanding his wide range of accom- 
plishments, lie was a remarkably modest, man, and thus he deserved far more 
public recognition than he ever got. Those who knew him, however, were able 
to appreciate his lovable disposition, his kindness and sympathy, and his charming 
modesty. 

Robin John Tuxyard was born on 31st January. 1881, at Norwich, England, 
and died in Goulburn District Hospital on 13th January. 1987, as a result of a 
motor accident while driving from Canberra to Sydney. His early education was 
at Dover College, from which he won scholarships to Oxford for classics and to 
Cambridge for mathematics. He chose the latter and proceeded to Queens' College,* 
Cambridge. He obtained his degree of Bachelor of Arts in mathematics in 1903, 
and in the following year read Oriental languages and theology, but rheumatism 
compelled him to leave England, and he accepted appointment as a master in 
science and mathematics at Sydney Grammar School. He graduated Master of 
Arts of Cambridge in 1907. In 1913 he was admitted as a Research Student in the 
University of Sydney and awarded a Government Science Research Scholarship, 
which he held for two years, graduating Bachelor of Science In 1914. He obtained 
his Doctorate In Science at Sydney in 1918. He held a Linnean Macieay Fellow- 
ship in Zoology from 1915 to 1920, in which year he was appointed Chief of the 
Biological Department of the newly established Cawthron Institute at Nelson, N.Z. 
During his tenure of the Macieay Fellowship he was granted leave of absence for 
a period in 1917 to act as Lecturer in Zoology at the University of Sydney. In 
1926 he became Assistant-Director of the Cawthron Institute, and in 1928 returned 
to Australia as Chief of the Division of Economic Entomology of the Council for 
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Scientific and Industrial Research, from which he. retired on account of ill-health 
in 1934. 

He had a brilliant career as an Entomologist, the results of his researches 
appearing in his two books "The Biology of Dragonflies" (1917) and "The Insects 
of Australia and New Zealand" (1926) and some two hundred papers in the 
journals of scientific societies. His early work w*as mostly on the Odonata, while 
during his term as a Linnean Macleay Fellow he worked on a wide variety of 
entomological problems, Including wing venation and other characters of the 
Odonata, Australian Neuroptera, Australian Mecoptera, the Panorpoid Complex, 
and fossil insects of Permian and Trlassic age in Queensland and New South 
Wales. In New Zealand, and subsequently at Canberra, he necessarily devoted a 
large portion of his time to the measures necessary to combat a number of insect 
pests, but, with his amazing energy, he continued his own work on various insect 
groups, particularly those .found abundantly as fossils, For several years he 
collaborated with the late Sir Edgeworth David in investigating fossil remains, 
from rocks of Pre-Cambrian age in South Australia, which they believed to be the 
remains of primitive crustaceans. Some of their results have been published as n 
Memoir on Fossils of the late Pre-Cambrian from the Adelaide Series. 

His scientific publications brought to him many honours: he was elected 
Fellow of the Royal Society, London (1925), Fellow of the New Zealand Institute 
(1924), Corresponding Member of the Zoological Society, London (1921), 
Cambridge University conferred on him its Doctorate In Science (1921). and 
Queens' College elected him an honorary Fellow. He was awarded the. CriBp 
Medal (1917) by the Linnean Society of London, the Trueman-Wood Medal (1926) 
by the Royal Society of Arts and Science, London; the R. M. Johnston Memorial 
Medal (1929) by the Royal Society of Tasmania; the Clarke Memorial Medal 
(1931) by the Royal Society of New South Wales; and the Mueller Medal (1935) 
by the Australian and New Zealand Association for the Advancement of Science. 
He was president of the Zoology Section of the New’ Zealand Science Congress at 
Dunedin in 1924, and of the Zoology Section of the Australian and New Zealand 
Association for the Advancement of Science at Brisbane in 1930. He had been 
a member of this Society since 1904. and contributed eighty-nine papers to the 
Proceedings during the years 1905-1935. 

Walter Wilson Fboooatt, who died at Croydon on 18th March. 1937, was born 
at Melbourne, 13th June, 1858. The son of George W. Froggatt, a mining engineer, 
he was educated at the Corporate High School, Bendigo, Victoria. Both his 
parents were keen nature lovers, and so he early developed bis love of natural 
history. On account of ill-health he spent some years on the land in north-west 
Victoria, and droving in western New South Wales and Queensland. In Queens- 
land he also spent some time on various goldfields— Mt. Brown, Cairns, Herberton 
and Flinders. During this time in the country he developed his interest in the 
study of insects, which he collected widely. Through this he met Baron F. von 
Mueller, then Government Botanist of Victoria, and, partly as a result of the 
Baron's good offices, he was appointed entomologist and assistant zoologist to the 
scientific exploring expedition to New Guinea despatched by the Royal Geographical 
Society of New South Wales. After his return he was engaged by Sir William 
Macleay, as collector for his private museum, from 1886 to 1888. During this 
period he collected in northern Queensland, and also in north-western Australia, 
in the back country ot the Kimberleys. From 1889 to 1896 he was assistant and 
collector at the Sydney Technological Museum under the late J. H. Maiden, and 
in 1896 he was appointed Government Entomologist, which position he occupied 
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until he retired in 1923. After hie retirement he was special Forest Entomologist 
to the Forestry Commission of New South Wales from 1923 to 1927. For ten 
years after the institution of the Faculty of Agriculture, he lectured in Entomology 
at the University of Sydney. 

He had been a member of this Society since 1886, was President 1911-1913, 
and a member of Council from 1898 till his death. He contributed to the 
Proceedings some forty-nine papers (one in conjunction with F, W. Coding) in 
addition to his two Presidential Addresses. 

He took the greatest interest in all naturalist societies, and was always an 
active member of the Naturalists' Society of New South Wales, of which he was 
President for some years; he was a member of the Council of the Royal Zoological 
Society of New South Wales, which elected him a Fellow in 1931, He, was also a 
member and one of the founders of the Wattle League, Wild Life Preservation 
Society, and the Gould League of Bird Lovers. He was a member of the 
Australian National Research Council, 1921-1932, and a Fellow of the Linnean 
Society of London. 

His scientific writings covered a wide range in entomology, and comprised 
many departmental reports in addition to his contributions to the publications of 
scientific societies. He was also the author of “Australian Insects" (1907), "Some 
Useful Australian, Birds" (1921), "Forest Insects of Australia" (1923), and "Forest 
Insects and Timber Borers" (1927), as well as handbooks on Insects (1933) and 
Spiders (1935). In the course of his work he was sent on a world tour to study 
Insect pests in general and fruit pests in particular for the Governments of South 
Australia, Victoria, New South Wales and Queensland; in 1909 he visited the 
Solomon Islands at the invitation of Levers* Pacific Plantations, and in 1913 went 
to the New Hebrides at the request of the French Planters* Association. 

During the past year the David Memorial Fund was closed, the result being 
that a sum of £2,079 was handed to the Senate of the University of Sydney, which 
has decided that the interest shall be used for the establishment of a post-graduate 
travelling scholarship for Geology to be known as the Edgeworth David Scholar- 
ship. The Senate of the University also decided that in future the Chair of 
Geology shali be called the "Edgeworth David Chair of Geology". 

The Council of the Society also gave Us support to a proposal to obtain a 
portrait of the late Sir Edgeworth David, to be hung in Science House. The 
Committee appointed for the purpose of carrying out this project received 
sufficient subscriptions from members of the societies associated in Science House, 
and has commissioned Mr. Norman Carter to paint the portrait. 

In an effort to expedite the appointment by the Government of Trustees for 
the Sir Joseph Banks Memorial Fund, the Council arranged for a deputation to 
wait on the Acting-Premier in May last year. The deputation was received by 
Major Shand (in the absence of the Acting-Premier), and received a sympathetic 
hearing, but I regret to say that the Government has not yet brought forward the 
necessary formal legislation to enable the trust to be appointed. 

The proclamation by which numerous wild flowers are afforded protection 
was renewed for a further period of a year from 1st July, 1936. 

With the object of ensuring that type material of species from Australia and 
the Mandated Territories should be available for scientific workers in Australia, 
your Council asked the Commonwealth Government to extend the principle 
approved by it in 1998 for Australia, that the typeB of new species and duplicates 
of rare species collected by expeditions should be deposited in an Australian 
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Museum, to the Mandated Territories. The Society was notified in September, 
1936, that "in future special permits to collect In New Guinea will contain a 
condition that types of new species and duplicates of any rare species obtained 
must be donated to the Administration of the Territory”, and in December, 1936, 
"That the Lieutenant-Governor of Papua proposes to declare all specimens of flora 
and fauna to be prohibited exports except with the consent of the Treasurer, such 
consent to be given after the collector has furnished an undertaking that he has 
not collected any new or rare specimens or that he is sending or has sent certain 
specimens to Canberra.” 

The vacancy in the Council resulting from the death of Mr. A. H. S. Lucas 
was flllod by the election of Mr, It. H, Anderson, B.Sc.Agr, 

The year's work of the Society's research staff may be summarized thus: 

Mr. H. L. Jensen, Maeleay Bacteriologist to the Society, continued investiga- 
tions into nitrogen-fixation in wheat soils, in twenty-six Boils to which no extra 
source of energy was added, completely negative results were obtained. In soils 
to which glucose or straw had been added, to test the potential N-flxlng capacity, 
only two out of sixteen soils gave a moderate N-flxation under aerobic conditions 
with the addition of glucose; the addition of straw did not in any experiment 
result in a measurable gain of nitrogen. Experiments with twelve wheat soils 
exposed to daylight to test the possible importance of algae gave negative results, 
but one other Roil showed a significant gain of nitrogen. No aerobic organism 
other than Azotobacter chroovocrum (the only species of Azotobacter so far 
encountered) has yet. been found capable of fixing elementary nitrogen. Pure 
cultures of this species were found capable of assimilating 13-16 mgm. of 
elementary nitrogen per gram of glucose consumed. Since the assimilation of 
10 mgm. N per gram of glucose is considered a norma) amount, the lack of 
N-flxation in the wheat soils cannot be ascribed to inefficiency of the Azotobacter 
strains. Unfavourable soil reaction (acid) seems in most cases responsible for the 
absence of N-flxation. Nitrification experiments with thirty soils have shown a 
close correlation between total N -con tent and nitrate production. The conclusion 
is indicated that it cannot be assumed that the processes of non-symbiotic nitrogen 
fixation will suffice to compensate the wheat lands for the gradual removal of 
nitrogen by continued cultivation of wheat, particularly if stubbie-burning in 
regularly practised. 

Miss Lilian Fraser, Linnean Maeleay Fellow of the Society in Botany, 
continued her work on the Sooty Moulds of New South Wales, completing two 
papers for publication and preparing a thesis containing results of all her work 
on this subject. In this thesis she attempts to show (a) that there Is a distribution 
and typical assemblage of sooty-mould fungi which is dependent directly on the 
ability of the individual species to resist heat and desiccation, and (b) to explain 
the reason for the predominance of members of the Capnodiaceae and certain other 
species in sooty-mould colonies, their absence from other habitats occupied by 
decay-causing fungi, and the absence or relative unimportance of decay-causing 
fungi in sooty-mould colonies. One paper. "Notes on the Occurrence of the 
Trichopeltaceae and Atlchiaceae in New South Wales” appeared in the Proceedings 
for 1936, and another, "The Distribution of Sooty-mould Fungi and its Relation to 
certain Aspects of their Physiology”, is complete and will appear in the 
Proceedings for 1937. With the object of finding reasons for the composition of 
sooty-mould colonies and the absence of common saprophytes, a series of experi- 
ments was carried out to ascertain the effect in culture of the growth of individual 
species upon the growth of other species. It was found that, whereas true sooty- 
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mould fungi do not retard each other's growth to any great extent in culture, the 
same species do retard the growth of Penieiltium. This nmy in part explain the 
ability of a large number of sooty-mould species to grow together in the one 
colony, and also the absence of the common saprophytes. Studies of the behaviour 
of gas bubbles in living sooty-mould cells have shown that the bubbles are within 
the protoplast and controlled by its properties. The composition of the gas under 
various conditions of desiccation has been determined, but further work is necessary 
on this. It lias been shown that gas must be able to diffuse slowly across the dry 
cell-wall, that a certain amount of gas can accumulate in a cell which has never 
had access to air, and that the cell-wall can absorb moisture from a nearly saturated 
atmosphere in sufficient quantity to allow for growth of the hyphac. This latter 
property is no doubt responsible for the ability of sooty-mould fungi to colonize 
the habitats in which they are found. An ecological survey of the rain forests and 
Euealypt forests of the Upper Williams River and Barrington Tops Plateau which 
was undertaken in collaboration with Joyce Vickery, M.Sc., of the National 
Herbarium, Botanic Gardens, is being completed. 

Dr. I. V. Newman, Linnean Macleay Fellow of the Society in Botany, continued 
genet! cal work by an examination of anthesis of Acacia discolor and by carrying 
out experiments with pollination to find the time of ripening of the stigma and the 
periods between pollination, germination of pollen, and fertilization. This work 
was incomplete at the time of his resignation from the Fellowship. A germination 
test was made with seeds of Acacia Hailey ana collected from two localities near 
Cootainundra. The test gives no indication of segregation of widely divergent 
foliar characters, the variations shown being such as might be expected from open 
pollination in a wild species (without crossing). The recording of this test was 
not completed at the time of resignation. The investigation of polyspermy was 
retarded by considerable technical difficulties in handling and sectioning, at the 
great thinness necessary, the carpels which are such small, hard objects. Dr. 
Newman hopes to complete these investigations as opportunity offers. 

Mr. R. N. Robertson, Linnean Macleay Fellow' in Botany, continued his 
investigations of the gas of the intercellular spaces of leaves and made progress 
on the problem of daylight movement of stomata and the changes of gas 
composition with change in external factors. Mr. Robertson was awarded a 
Science Scholarship by the Royal Commissioners for the Exhibition of 1851, and 
resigned his Fellowship as from 31st July, 1936. He proceeded to Cambridge, 
where he will continue this work on plant physiology, in which we wish him every 
success. 

Miss Elizabeth Pope, Linnean Macleay Fellow of the Society in Zoology, 
has carried out dissections of the Port Jackson Shark, and has completed studies 
of the external features and the cxoskeleton. She has also made a study of the 
anatomy of the digestive system and discovered the presence of 9$ spiral folds 
in the large intestine, and not Si turns as stated by T. J. Parker. The muscle 
system and the nervous system have been studied and dissections of the blood 
vessels and skeleton are in progress. Miss Pope has carried out a preliminary 
survey of the Ecology of a certain area at Long Reef. Some definite Idea of the 
animal communities has already been obtained and now it should be possible to 
work out some of their inter-relations. During the coming year Miss Pope proposes 
to continue the investigations on the Port Jackson Shark, and the ecological 
problems in connection with the work at Long Reef. 

Six applications for Linnean Macleay Fellowships were received in response 
to the Council's invitation of 30th September, 1936. 1 have pleasure in reminding 
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you that the Council reappointed Di\ I* V. Newman and Miss Elizabeth C, Pope 
to Fellowships in Botany and Zoology respectively for one year from 1st March, 
1937, and appointed Mr, Consett Davis, B.Sc., and Mr, A. H, Voisey, M.Sc., to 
Fellowships in Zoology and Geology respectively for one year from 1st March, 
1937. Shortly after the announcement of these appointments, Dr. I. V. Newman 
was appointed Lecturer in Botany at Victoria University College, Wellington, N.Z., 
and resigned his Fellowship as from 30th November, 1936. The Council, there- 
upon, decided to invite applications from qualified candidates to fill the vacancy 
caused by Dr, Newman's resignation. Three applications were received, and I 
have pleasure in announcing the appointment of Miss lima M. Pidgeon, B.Sc., to 
a Fellowship in Botany for the year 1937-38. We may wish all four Fellows a 
successful year’s work. 

Mr. Consett Davis, after a distinguished course, graduated in Science with 
First Class Honours in Entomology (1934) and Botany (1935). During his Honours 
course he carried out research on the Australian Embioptera and on the Plant 
Ecology of the Bulli District, part of the results of which have already appeared 
in three papers in the Proceedings for 1986. For his work as a Linnean Macleay 
Fellow he proposes to continue the work already commenced on the Embioptera, 
and also to work on the respiration of the Dryopidae, the wing venation of the 
Coleoptera and the anatomy of certain littoral Mollusca. As opportunity arises he 
proposes also to study the general ecology of the Five Islands. 

Mr. A. H. Voisey gained First Class Honours and the University Medal in 
Economic Geology on graduation in Science in 1933 and also divided the John 
Coutts Scholarship. During his University course and subsequently, Mr. Voisey 
carried out a considerable amount of field investigation of the Upper Palaeozoic 
rocks of north-eastern New South Wales, and he has thrown much light on 
problems of the Carboniferous and Permian Systems which were hitherto obscure. 
Several papers embodying results of this work have already been published by 
our Society and by the Royal Societies of New South Wales and Queensland, 
resulting in Mr, Voisey obtaining the degree of M.Sc., from the University of 
Sydney in 1936. Mr, Voisey proposes to continue this work with the object of 
elucidating the structures in the Permian System and ultimately obtaining strati- 
graphical sequences which will permit of satisfactory correlation with the succes- 
sions in other parts of Eastern Australia and perhaps with extra-Australian 
successions. 

Miss lima M. Pidgeon graduated in Science In the University of Sydney in 
1936 with First Class Honours in Botany and was awarded a Government Science 
Research Scholarship in 1936. During her final year and subsequently she carded 
out work on the Ecology of the Hawkesbury Sandstone and Wianamatta Shale 
Formations of the Sydney District, and has completed one paper entitled "Plant 
Succession on the Hawkesbury Sandstone, Sydney District", which has been 
submitted for publication. A second paper on "The Eucalyptus Forests of the 
Hawkesbury Sandstone” is approaching completion. She has also been working 
on the Eucalyptus Forest Associations on the Wianamatta Shales, and the nature 
and distribution of the brush forests. As a Fellow she proposed to extend the 
work on the Eucalyptus Forest Associations of sandstone and shale and to complete 
other aspects of the ecological work arising out of these studies. 
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The Geological History ok thk Cainozoic Era in Nkw Bottth Walks. 

Introduction. 

For the Bclentiflc part of my address this evening I have chosen as my subject 
a review of the geological history of the Cainozoic Era in New South Wales. A 
study of the published work on this subject shows that widely divergent views 
have been expressed by the various writers, and it seems desirable, therefore, 
to review the existing knowledge for the purpose of attempting to provide a more 
satisfactory account of our Cainozoic history. 

The absence of fossiliferous marine strata of Cainozoic age in New South 
Wales, except for a small area in the south-west corner of the State, together 
with the unsatisfactory evidence of geological age afforded by our Cainozoic fossil 
plants, makes the accurate dating of such Cainozoic formations as do occur 
practically impossible. In Victoria, however, marine fossiliferoua strata of 
Cainozoic age are widespread, and the association of these with other Cainozoic 
formations, such as the volcanic rocks and their associated deep-leads, gives more 
definite evidence of age than can be found in New South Wales; the writer has 
fouud it necessary, therefore, to make an attempt to correlate the Cainozoic 
formations of the two States in the hope that such a correlation would provide 
evidence lacking in New South Wales. With this object in view the published 
literature has been studied, certain areas in Victoria have beau personally visited 
and, in addition, a number of features have been discussed with some Victorian 
colleagues who have cordially assisted in every way; in this connection I am 
particularly indebted to Messrs, W. Baragwanath, F. A. Singleton and R. A. Keble. 

Previous Observers . 

C. S. Wilkinson (1882) and E. F. Pittman (1908) published very brief 
summaries of the Cainozoic Era in New South Wales, but the first real attempt 
to interpret the history of this era was that made by E. C. Andrews. He was 
the first geologist in Australia to study the origin of the existing land forms and 
use that study in the interpretation of its Tertiary and Post-Tertiary history; 
in making these phy Biographical studies he also, of course, made use of such 
direct geological evidence as was available. The result of his work was published 
in 1910 under the title of the Geographical Unity of Eastern Australia in late 
Tertiary and Post-Tertiary Time (Andrews, 1910). His methods and conclusions 
met with much criticism at the time and even to-day there are some Australian 
geologists who disagree with some of his most important conclusions, but in 
the writer’s opinion his interpretation of our Cainozoic history has proved to be 
thoroughly sound and, apart from some very minor modifications, the succession of 
events postulated by him and the geological ages assigned to them have proved 
to be correct. In 1911 the present writer in his book on the Geology of New 
South Wales (Sussmilch, 1911) gave a fairly detailed description of the Tertiary 
formation of New South Wales, the chronological succession adopted being based 
on Andrews’ published work of the previous year; and in 1926 (Sussmilch, 1926) 
published a brief description of the topographical features of New South Wales, 
which included a table showing the more important events of the Cainozoio Era 
arranged in chronological order. 

T. W. E. David (19X4), in a summary of the geology of Australia, included a 
brief chapter on the Tertiary Period, and in his Explanatory Notes to accompany 
a new Geological Map of Australia (David, 1932) included a fairly detailed 
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summary of the Cainozoic Era; in this account his dating of some of the 
formations differs somewhat widely from that of previous writers. 

R. Henry Walcott (1920) contributed a very useful paper dealing with the 
evidence of age of some Australian gold-drifts, in which he reviews the whole 
of the existing literature relating to this subject for both Victoria and New South 
Wales; he gives full lists of the fossil plants and a very useful list of references. 

F. Chapman and F. A. Singleton (1926) published a very useful summary of 
the Tertiary Deposits of Australia, which deals with both the marine and non- 
marine formations and includes a very complete bibliography. 

A study of the above and other publications on this subject shows that wide 
differences of opinion exist, not only as to the order of succession of events which 
took place during the Cainozoic Era, but also as to their actual geological age. 

The interpretation of our Cainozoic history depends upon the following 
evidences: (X). The Fuviatile Deposits; (2). The Volcanic Rocks; (3). The Marine 
Formations; (4). The Existing Land-forms. 

The Fluviatile Deposits of New South Wales. 

At many places in New South Wales old river-channels of Tertiary age are 
found partly filled with deposits of alluvium consisting of river gravels covered 
by layers of sand and clay and, in some cases, beds of lignite. The bottom gravels 
of many of these old river-channels contain alluvial gold, tinstone, gem-stones, etc., 
and are known to the alluvial miner as “deep-leads". These fluviatile deposits are 
usually well stratified and at most localities contain fossil fruits or fossil leaves or, 
in some cases, both. At nearly all localities the alluvial deposits are covered by 
contemporaneous flows of basalt and, in some instances, basalt flows are actually 
interstratifled with the fluviatile deposits. Similar deposits also occur in Queens- 
land and in Victoria. A brief description of the best known of these deposits is 
desirable and all of those selected for this purpose in this State have been visited 
by the writer. 

(a) The EmmaviUe ( Vegetable Creek ) Leads. — These occur on the New 
England Tableland in northern New South Wales, not very far from the Queens- 
land border; they were first described in detail by T. W. E. David (1887), and 
further descriptions were given by J, E. Carne (1911); as they have been described 
in full detail they may be taken as a type of our Tertiary fluviatile deposits and 
described more fully than those which follow. The Tableland at EmmaviUe has 
an altitude of about 2,900 feet and consists dominantly of granites and quartz* 
porphyries, with which are associated subordinate areas of highly folded Upper 
Palaeozoic strata; the surface of the tableland is a peneplain cut out of these rocks. 
Rising above the general level of the tableland is a inonadnock called Mt. Battery, 
3,970 feet in altitude, a residual of the older tableland, out of which the peneplain 
was developed. 

The fluviatile deposits and their associated lava flows lie in shallow valleys 
about 300 feet deep incised in the surface of the tableland; a section of these 
deposits showing their mode of occurrence is given in Figure 1. Two basalt-covered 
leads, the Vegetable Creek Lead and the Graveyard Lead, are shown in this section. 
At the right of the section is shown the valley of the Severn River, cut out during 
the present cycle of erosion subsequent to the uplift of the tableland; it will be 
seen that the development of this present-day valley has partly cut away one of the 
valley walls of the old lead channel, 
a 



WiKBIDJEHTIAL ADDRESS. 


X 

In describing these leads, David has shown that the fluviatile deposits under- 
lying the basalts range from 26 feet to 79 feet in thickness, while the basalts range 
up to 200 feet in thickness; he has also shown that there are two separate flows 
of basalt, with evidence of an erosion interval between them; he states that: 
“In Skinner's Hock shaft there is conclusive proof of at least two flows of basalt 
belonging to different periods. This shaft was sunk through 100 feet of soft basalt 
on to beds of fine sand and clay 25 feet thick and the latter was found to rest 
upon the waterworn surface of hard basalt.” David considered that the erosion 
interval between the two basalt-flows represented a long period of time, and he 
placed the main auriferous lead with its basalt cover in the Eocene Period, while 
the overlying 25 feet of alluvium with its covering flow of basalt was considered 
to be as young as Miocene or even Pliocene. In hie latest writing on this subject 
(David, 1982) he places the older deposits in the Oligocene and the newer in (7) 
the Miocene Period. 

A study of David's sections will show that, even allowing for the erosion 
interval between the two basalt-flows, there is no valid reason why the whole 
series could not have been deposited not only in one geological period but even 
in part of a period. J. E. Carne was evidently of this opinion because, in the 
geological map which accompanied his report on the Emmaville tinfleld in 1911, 
all of these deposits are included in the Eocene Period. 

A large number of fossil leaves have been obtained from these fluvlatile 
deposits and these have been described by Baron von Ettingshausen (1888); he 
described 00 different species from the Old Rose Valley lead and 36 species from 
Witherden's Tunnel; both of these localities are from the same horizon, i.e., under 
the lower basalt-flow, yet only one of the 96 species described is common to the 
two localities. Sixteen species were described from Pox and Partridge’s claim, 
obtained from a shallow lead above the lower basalt-flow, none of which is listed 
from the localities previously mentioned. However, from collections of fossil 
leaves obtained from one and the same lead at Newstead, near Elsinore, about 20 
miles from Emmaville, 30 species have been described by Ettingshausen and 
others. Twenty-one of these species occur in Ettingshausen's lists from Emmaville, 
eight from the Old Rose Valley lead, nine from Witherden's Tunnel, and four 
from Pox and Partridge’s. There seems no doubt, therefore, that the fossil plants 
obtained from Emmaville all belong to one and the same fossil flora. Ettingshausen 
was of opinion that this flora deviates strikingly from the present-day flora and 
assigned a Dower Eocene age to it; these opinions will be discussed in a later 
section. 

The history revealed by the Emmaville leads and their associated land-forms 
indicates the following stages of development: 

1. Development of a peneplain at sea-level; 

2. Elevation of this peneplain by about 300 feet; 

3. Development of valleys to a depth of 300 feet; 

4. The partial filling of these valleys with the fluvlatile deposits and lava 
flows; 

6. Continuation of valley development with the production of a system of 
shallow mature valleys alike in the basalts and older rocks; 

6. An uplift of about 2,900 feet to produce the existing tablelands; 

7. Cutting out of the valleys of the present cycle of erosion. 

(6) The Qulgong Deads.— These occur near the village of Gulgong, on a table- 
land with an altitude of about 1,600 feet; the surface of this tableland is a 
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peneplain cut out of a series of highly-folded Palaeozoic strata and their associated 
Plutonic intrusions, The leads occur in shallow valleys incised in the surface of 
this peneplain and are, for the most part, covered by basalt-flows; the fluviattle 
deposits range from a few feet up to 200 feet in thickness, while the basalts range 
up to 180 feet thick. Fossil fruits were obtained from the Home Rule Lead at a 
depth of 126 feet; these were described by von Mueller (1876) and referred to the 
Pliocene Period. C. S. Wilkinson (1878) reported that some bones of fossil 
vertebrates had been obtained from the Magpie Lead at a depth of about 40 feet, 
and included remains of Diprotodon , Balmaturus and Macropus. 
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(c) The Forest Reefs Leads. — These occur on the Central Tableland of New 
South Wales not many miles from the town of Orange, and have been described 
by H. Y. L* Brown (1882) ; a section showing their occurrence is given in Figure 2; 
it will be seen from this that the surface of the tableland here is a peneplain 
cut out of highly-folded Lower Palaeozoic strata intruded by basic granites and 
porphyries; incised In its surface are a number of Tertiary stream channels now 
partly filled with fluviattle deposits covered by basalt lava flows, the latter ranging 
up to 200 feet in thickness. The alluvial deposits have yielded fossil fruits similar 
to those obtained at Gulgong, 

(4) The Warrumbungie M t. Leaf-Beds ^ At the Warrumbungle Mountains, 
near Coonabarabran, thin beds of sand and clay have been found interstratlfied with 
trachyte lava flows. The extinct volcanoes, of which these lava flows form a part, 
stand upon a tableland about 2,000 feet in altitude. Fossil leaves have been 
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obtained from the shale beds and described by Henry Deane (1907), who states 
that “the leaves are somewhat similar in character to many of those described by 
Ettingshausen from the deposits from Dalton and Vegetable Creek". 

(e) The Wingello Leaf ‘Beds .— 1 These occur near the village of Wingello, on 
the Mittagong-Marulan Tableland at an altitude of 2,200-2,300 feet, the surface of 
which at this locality consists of Trlassic sandstones (Hawkesbury Sandstones), 
and have been described by J. U. Jaquet (1901). The fluviatile deposits consist 
of ferruginous shales, sandy claystones and coarse-grained sands, deposited in 
shallow valleys, about 300 feet deep, cut into the Hawkesbury Sandstones, as shown 
in Figure 3. They are covered in part by basalt-flows and have yielded fossil 
leaves which have been described by Henry Deane and obviously belong to the 
same fossil flora as that obtained from Dalton and EmmaviUe. 

(/) The Leaf -Beds at Dalton . — These occur at the village of Dalton, about 7 
miles from the township of Gunning. The country here consists of a tableland 
with a general altitude of about 1,900 feet. The surface of the tableland is a 
peneplain cut out of a series of highly-folded Silurian strata intruded by granite. 
Traversing the surface of the tableland is a series of mature valleys about 300 to 
400 feet deep and with aggraded floors. Typical examples of these mature valleys 
are given in Plate A. At Dalton deposits of cemented siliceous gravels and 
sands occur some 50 feet above the floor of the valley and these contain abundant 
fossil leaves. These have been described by Ettingshausen (1888) (27 species) and 
referred by him to the Eocene Period. 

(p) The Kiandra Leads .—' These occur near the village of Kiandra on the 
Southern Tableland and have been described in detail by E. C. Andrews (1901). 
The tableland here has an altitude of over 5,000 feet and its surface is a peneplain 
cut out of highly-folded Lower Palaeozoic sediments (tuffs and slates) with 
granite and syenite Intrusions; above the tableland surface rise monadnocks, such 
as Governor’s Hill (5,723 feet), residuals of the older tableland out of which 
the peneplain has been eroded. The leads lie in shallow valleys cut into the 
peneplain surface and consist of river gravels covered by layers of sand, clay and 
lignite ranging up to 150 feet in thickness, the whole covered by a flow of basalt. 
The main lead has been traced for a distance of about 20 miles and lies in a rock 
channel about 10 chains in width. Present-day streams have cut their channels on 
either side and well below the base of the lead, so that it now occurs on top of a 
ridge; the upper surface of the basalt is, however, somewhat below the general 
level of the tableland. No fossil leaves or fruits have been described from this 
lead. Since its uplift, the Kiandra tableland has been deeply dissected; at the 
fifteen -mile the Tumut River Is entrenched in a gorge 2,500 feet deep, and where 
this stream joins the Varrangobilly River the gorge is 3,600 feet deep. 

From the descriptions given it will be seen that all of these fluviatile deposits, 
with their associated basalts, are similar in their geological characters and in their 
physiographical setting; they differ only in the altitude of the tableland upon 
which they rest; they would therefore appear to be all of the same geological age. 

The Fluviatile Deposits of Victoria. 

It is proposed in this section to describe briefly some or the Tertiary fluviatile 
deposits of Victoria for, the purpose of showing their close relationship to those 
of New South Wales as well as their relationships to one another. 
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I. Man tern Victoria. 

(a) The Leads of the Hogong and Dargo High Plains (Victoria ). — These occur 
In Eastern Victoria not many miles from the New South Wales border, and have 
been described by Stanley Hunter (1909). Their physiographic setting is identical 
with that of the various leads described from New South Wales; the tableland on 
which they occur has a general altitude of about 6,000 feet, but appears to have a 
definite southerly tilt. The surface of this tableland is a peneplain cut out of 
Lower Palaeozoic strata, and lying in shallow valleys cut into this peneplain 
surface are fluviatile deposits covered by sheets of basalt. The higher points of 
the tableland, such as Mt. Feathertop (6,303 feet), Mt. Fainter (6,160 feet), ML 
Hot ham (6,101 feet) and ML Cope (6,016 feet) all occur in the older rocks. 

The basalts to-day cover a series of disconnected areas on or near the main 
divide, and these areas are so level as compared with the rugged topography which 
surrounds them that the more extensive areas are known as plains such as the 
Kogong High Plains, the Baw Baw Plains and the Dargo High Plains. The basalts 
reach an altitude of 6,935 feet at the northern end of the area (Bogong High 
Plains), the altitude decreasing to 4,400 feet at the south end of the Dargo High 
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Plains, a decrease in altitude of 1,500 feet in a distance of about 22 miles, 
suggesting that the tableland was tilted during its uplift. 

A study of Stanley B. Hunter's sections (1909) on the State Geological Map 
of the Dargo High Plains (see Fig. 4) shows that the fluviatile deposits with 
their basalt cover are similar In all respects to those occurring in New South 
Wales, while the tableland on which they occur has suffered a similar deep 
dissection to that of the Kiandra Tableland of New South Wales. 

Fossil leaves have been obtained from these deposits and were described by 
F. McCoy (1876) who considered them to be of Lower Miocene age, and it is 
upon this evidence apparently that these deposits have since been referred by most 
Victorian geologists to the Miocene Period and the basalts referred to the Older 
Basalt Series of Victoria. 

(b) Aherfeldy . — The geology and physiography of this area have been fully 
described by H. Baragwanath (1925); according to his description there Is in 
this district a much dissected tableland ranging from 3,260 to 3,500 feet in 
altitude, but with a definite tilt towards the south; the one-time surface of the 
tableland is a peneplain cut out of Ordovician strata. Rising above the level of 
this peneplain are two residuals, ML Baw Baw (5,130 ft.) and Mt. Useful 
(4,765 ft); these are remnants of the older tableland out of which the peneplain 
was eroded. The two main rivers of the district are the Aberfeldy and Thompson 
Rivers, and the divide between these two streams is capped at intervals along a 
distance of about 20 miles by patches of basalt, under which in places occur river 
gravels. No fossil plants have been described for these deposits. The physio- 
graphic setting here is very similar to that of the Dargo High Plains. 

(c) The Tangil Lead . — This has been described by R. A. Murray (1880) and 
occurs on the divide between the Tangil and Latrobe Rivers. The fluviatile 
deposits here are about. 40 feet thick and are capped with basalt, and from the 
lead fossil fruits (Murray, 1887) have been obtained. These basalts were originally 
classed as Newer Basalts by R. Brough Smyth (1874) because some of the fossil 
fruits found were identical with those found in the Haddon Lead in the Ballarat 
District, but later S. Hunter (1909) referred them to the Older Basalts (Miocene) 
because he considered the physiographic setting of the Tangil lead to be similar to 
that of the Dargo High Plains. 

(d) Tangil East and Narracan .—' The geology of this region has been described 
in detail by H. Herman (1922), and from hiB description the following important 
features stand out: 

1. The presence of a well-developed peneplain cut out of Silurian and 
Jurassic strata; 

2. The deposition on this peneplain of the following Tertiary formations: 
firstly, fluviatile deposits consisting of quartz gravels, micaceous sands 
and beds of lignite, followed, secondly, by basaltic lava-flows ranging 
from 300 to 500 feet in thickness and, thirdly, deposited upon these 
basalts are fluviatile deposits (perhaps lacustrine in part) consisting 
of sands, clays and ferruginous conglomerates with a maximum thick- 
ness of 100 feet. 

Herman, following the general practice, referred the basalts to the Older 
Basalt Series of Miocene age and the underlying fluviatile deposits were considered 
to be of Miocene, Oligocene or Eocene age. At Narracan, in the southern part 
of the area, these fluviatile deposits have yielded fossil leaves which have been 
described by F. Chapman (1926), and his list of genera is included in Table I; 
this fossil flora was considered by him to be the same as that obtained from the 



VKE6IDENTIAL AD0UKH8. 


XV 


Dargo, Berwick, Bacchus Marsh and Fltfield localities. The fluvlatile beds over- 
lying the basalts were doubtfully referred by Herman to the Pliocene period; 
they have yielded no fossils. In speaking of these latter beds Herman Btates: 
“These deposits are evidently of fluviatiie and in part at least ol' lacustrine origin. 
They were laid upon the flattened surface following the filling of the (?) Miocene 
river valleys by the volcanic accumulations." Herman's sections show very clearly 
that the peneplain, with its covering of Tertiary deposits, was subsequently 
uplifted to form the existing tableland ranging up to 1,200 feet in altitude and 
that the uplift was a differential one accompanied by faulting and the tilting of 
the faulted blocks. 

(«) Morwell .^ -From the adjoining district of Morwell Herman (1922) has 
recorded the existence of a freshwater series consisting of sands, clays and 
lignites with a thickness of upwards of 1,000 feet; of this thickness 780 feet 
consist of lignites. No marine strata are associated with these beds. At Yallourn 
the topmost beds have yielded fossil leaves which have b(?en described by H. Deane. 

This freshwater series has been termed the Yallournian by F. A. Singleton 
(1985), and he states that “though these coals have betm referred to the Miocene 
they appear to pass easterly, as shown by borings, beneath the Burwonian marine 
sediments of Fast Gippsland whose lowest portion is not younger than the 
L. Miocene and may even be Upper Ollgoeene"; he states further that “the aspect 
of the flora which includes at Morwell (Yallourn) Banksia, Dryandra, Lomatia, 
Cinnamomum Phyllocladus and Ginkgo suggests it is not older than Oligoeene”. 

It has been well established by borings that lignites do occur under the 
Lower Miocene marine strata of East Gippsland (Chapman and C respin, 1932) at; 
depths of upwards of 1,000 feet, but these lignite beds are of no great thickness. 
More recent borings in East Gippsland have also proved the existence of lignites 
above Miocene marine strata, showing that the lignites are not limited to one 
horizon. In the Parish of Glencoe, some 30-35 miles east of Yallourn, logs of bores 
show the presence of lignite, 70 feet in thickness, beneath the earliest marine beds 
at depths of from 1,200 to 1,400 feet. It is quite possible that these lignites are 
directly connected with the lowermost freshwater beds at Morwell, but that does 
not mean that the whole of the Yallournian series dips below the oldest of the 
marine beds. The freshwater beds at Morwell and the marine beds in the Parish 
of Glencoe are still practically horizontal, and it is difficult to imagine how the 
former could dip under the latter as has been suggested by Singleton. There is, 
further, no proof that any marine strata have ever existed above the Morwell 
lignites; these latter are very hydrous, containing up to 60% of water, and they 
could hardly have retained that amount of water if they had ever been overlain 
by a thick series of marine beds. 

The occurrence of lignites above marine strata of Miocene age, as well as 
rheir occurrence below them, shows that there Is an interdlgitation of marine and 
freshwater beds in this part of Victoria, and it would appear probable that a 
continuous deposition of freshwater beds was going on at Morwell simultaneously 
with the deposition of marine strata elsewhere. The thickness of the Yallournian 
at Morwell is similar to that of the marine series in East Gippsland, and the 
deposition of the one would surely demand at least as great a period of time as 
that of the other. 

With these facts in view there would seem to be no reason why the topmost 
beds at Yallourn, which contain the fossil plants, might not be as young as Lower 
Pliocene in age. It might also be noted that H. Herman (X922) states that “the 
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great mass of the Latrobe Valley brown coals appear to be stratigraphically 
superior to extensive sheets of the 'Older Basalt'” 

(/) Berwick . — This locality lies some distance to the west of Morwell, and 
here again fluviatile beds containing fossil leaves are found underlying basalts, 
both resting upon Lower Palaeozoic strata. The basalts have been referred to the 
Older Basalt Series, but the only proof of their age is the underlying fossil plants 
which are listed in Table I, which were described by H. Deane (1902). 

II. Wexiern Victoria. 

Basalt-covered fluviatile deposits similar in character to those just described 
are extensively developed in Western Victoria. 

A. Havchus Marsh . — This lies at the eastern margin of the Ballarat Table- 
land and there occurs here a series of fluviatile deposits underlying the Newer 
Basalts which have been described by R, Brough Smyth (1874) as follows: “At 
Bacchus Marsh conglomerates, sandy clays and beds of ironstone ranging up to 
200 feet In thickness are seen overlying an older volcanic rock such as that 
occurring at Melbourne, Flemington, etc. The ironstone bands and ferruginous 
sandstones are full of the impressions of dicotyledonous leaves.” The fossil leaves 
that have been described are listed in Table J. These freshwater beds are in turn 
overlain by basalts (Newer Basalts). 

An excellent account of the physiography of this area lias been published by 
C. Fenner (1918). 

B. The Hallarnt District.- The geology and physiography of this region have 
been described in detail by H. Baragwanath (1923); he Bhows it to consist of 
a tableland with an elevation of 1,500- 1,600 feet, the surface being a peneplain 
cut out of Lower Palaeozoic formations. Incised into the surface of this peneplain 
is a series of broad valleys up to 500 feet in depth which are almost filled with a 
succession of fluviatile deposits and lava flows (see Figure F>). At Ballarat, above 
the lowest gravels, there are found four basalt-flows with interstratifled fluviatile 
deposits. Subsequently to the outpouring of these basalts, a series of wide shallow 
mature valleys were cut out alike in the basalt and older rocks. At Haddon 
(Bmylh, 1874) the lead underlying the basalt has yielded fossil fruits and fossil 
leaves, while at Guildford (Smyth, 1875) specimens of both fossil leaves and 
fossil fruits have been obtained from a lead In the Meins Freehold Goldmining Co. 
property, Guildford, at a depth of 198 feet below the surface (Smyth, 1874). 

C. Pitfleld .— ' This occurs on the southern margin of the Ballarat District and 
here the fluviatile deposits and their associated basalts rest upon marine strata of 
Tertiary age. These conditions at this locality have been described by Stanley 
Hunter who wrote (1909) as follows: “Bores put down show that there are 
three distinct flows of basalt; between the 1st and 2nd flows lay lignUiferous 
clays containing Tertiary leaves, between the 2nd and 3rd flows was wash similar 
to that taken out elsewhere at Pitfleld and which Mr. E. Lidgey considers to be 
L. Pliocene.*’ Hunter states further that the bores passed a foot or so into under- 
lying marine beds of supposed Eocene age, but the age of these marine beds has 
since been determined by F, A. Singleton (1935) as being Lower Miocene. The 
fossil leaves referred to have been described by Henry Deane (1902) and are listed 
In Table I. 

It will be seen from the descriptions given that the fluviatile deposits and 
associated basalts of Western Victoria (Bacchus Marsh, Ballarat and Pitfleld) are 
quite similar in their nature and made of occurrence to those of Eastern Victoria 
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{Dargo, Aberfeldy, TangU and Narracan), that both regions have yielded a similar 
fossil flora (leaves and fruits), and that in both regions the physiographic setting 
is the same, and this surely is sufficient evidence for considering them to be 
of the same geological age. Yet most observers have considered those of Eastern 
Victoria to be of Lower Tertiary age and those of Western Victoria to be of Upper 
Tertiary age. 

It is also obvious from the descriptions given that the Tertiary fluviatile 
deposits of New South Wales, with their associated basalts, are similar in every 
way to those of Victoria. The one point of real difference between the various 
localities in both States is the elevation at which they stand to-day; both the 
geological and the physiographical evidence indicate that these Tertiary deposits 
were laid down on a peneplain elevated only a few hundreds of feet above sea-level 
and that, subsequent to their deposition, both peneplain and Tertiary deposits 
were elevated to form the present-day tablelands — probably at the close of the 
Tertiary Era; the fact that the elevation was a differential one accounts for the 
present difference in elevation at the various localities which have been described. 
The high altitude of the Tertiary formations oil the Dargo High Plains (6,000 
feet), together with the profound gorges which surround them, may have suggested 
to some of the earlier workers u high geological antiquity as compared with the 
Ballarat occurrences, where dissection, owing to the lower elevation (1,600 feet), 
is not so striking, but the difference Is only one of altitude; the dissection of the 
Ballarat Tableland at Bacchus Mty’sh is at a similar stage of development to that 
of the Dargo High Plains. One concludes, therefore, that the Tertiary formations 
of New South Wales and those of Eastern and Western Victoria described here are 
all of one and the same geological age. 

The Cainozoic Fossil Flora . 

From the fluviatile deposits described in the last section there has been 
obtained a number of fossil plants, including (u) fossil leaves, (b) fossil fruits; 
the latter have been obtained from the coarse gravels at or near the base of the 
deposits, while the fossil leaves have been obtained from beds of day overlying 
the gravels. The leaves and fruits have rarely both been obtained from the same 
leads. 

(a) The Fossil Leaves. — A large number of fossil leaves obtained from (1 ) the 
Emmaville District and (2) the Dalton District have been described by Ettings- 
hausen (1888), and were considered by him to be of Eocene age. Ettingshausen 
considered these fossil plants to represent a mixed flora consisting partly of species 
related to plants still living in Australia and partly of genera and species whose 
nearest allies were to be found in fossil plants front countries other than Australia, 
Among the former he described species of Vallitris, Dantmara , Vhyllocladus, 
Oatruaritia, tantalum, Persoonia , Grevillea, Hakea , Lomatia, Dryandra , Cariroma, 
Ceratopctalum , Boronia and Eucalyptus , and considered these to be more or loss 
closely related to living Australian forms. With regard to those he considered 
to be foreign, he referred them to such genera as Sequoia, Myrica , Alnus, Quercus, 
Oinnamomum, Sassafras , Aralia , Eleovarpus , Acer and Copaifera, and considered 
the nearest relations of some of them to be species found in Europe and America, 
with geological ages varying from Cretaceous to Miocene; it is upon this evidence 
apparently that he gives an Eocene age to these fossils. 

Ettingshausen 's determinations have been severely criticised by Henry Deane, 
who (1896) wrote as follows: *T have carefully looked into the matter of the 
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Dalton and Vegetable Creek fosBils, and I cannot agree with the crucial deter- 
minations as to the character of the flora, and its resemblances to the flora of other 
parts of the world are utterly wrong. With the aid of R. T. Baker I have made 
comparisons with the fossil leaves and living ones, and so far as I have gone the 
various types of fossil leaves are represented among existing plants and there is 
no need to go outside Australia to look for them.” In his paper Deane gives 
examples of some of what he considers to be Kttlngshausen’s faulty determinations, 
and points out that all or nearly all of the fossil leaves described possess the 
form and character of existing plants living in the “brush forests” of Eastern 
Australia. 

Deane (1900) returns to the attack after he had made a study of the fossil 
leaves from Vegetable Creek (EmmaviHe), Gunning, Wingello and Bacchus Marsh 
(Victoria), and reaffirms his previous view that all of the Bpecies are closely 
related to existing Australian plants. He draws attention to the difficulty of 
determining which existing plant a particular fossil leaf really resembles, and 
states that it may resemble those of half a dozen plants belonging to widely 
different groups. 

R. H. Walcott (1920) has also questioned the value of these fossil leaves as 
an evidence of geological age, and states that “when living species are never 
determined by leaves alone, notwithstanding that they may be procured in 
abundance and in perfect condition, it seems to be rather unwise for stratigraphieal 
purposes to place too much reliance upon specif determinations made from the 
examination of perhaps imperfect fossil leaves or specimens of wood in various 
conditions of preservation”. 

The above criticisms not only apply to Ettingsbaimen’s determinaitons of 
New South Wales fossil leaves, but apply equally to McCoy'B determinations of 
geologic age of similar fossil leaves obtained from the deep-leads of Victoria, 
determinations which are apparently still being adhered to by workers in that 
State. It is worthy of note that Baron von Mueller, one of the most eminent 
botanists of his day, always refused to have anything to do with the determination 
of fossil leaves. 

In view of the above facts, the decisions of both Ettingshausen and McCoy 
as to the Eocene-Lower Miocene age of the Australian Tertiary fossil leaves cannot 
be accepted as reliable and, in view of the evidence put forward by Deane that 
they are closely related to forms still living In the “brush forests” of to-day, it is 
quite possible that they are no older than Pliocene in age. 

Henry Deane, in criticizing the determinations of Ettingshausen and McCoy, 
did not carry his views to their logical conclusion, because when he later described 
some Tertiary fossil leaves from New South Wales and Victoria he referred 
them to the Lower Tertiary. Deane its a botanist was primarily concerned with 
the correct botanical classification of his specimens and apparently accepted the 
views of the geologists of his day os to the Lower Tertiary age of the leads without 
qxiestion, apparently overlooking the fact that their opinions as to age, at least 
with regard to some of the leads, had been based on McCoy's determinations of the 
Lower Miocene age of the fossil plants. 

(b) The Fossil Fruits . — These were described by von Mueller (1874) and 
considered by him to be of Pliocene age, and that determination has generally 
been accepted by later writers. Some confusion of thought has been brought 
about by the fact that fossil leaves and fossil fruits have usually not been found 
in one and the same lead, and this has been accepted as further proof that the 
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leads containing the fossil leaves were geologically older than those containing 
the fossil fruits. However, both fossil leaves and fossil fruits have been recorded 
as having been obtained from some of the leads In the Ballarat district. Fossil 
leaves and fossil fruits have also been obtained from the same deposit at Sandy 
Bay, near Hobart, Tasmania (Wilkinson, 1SS2), and their association at other 
localities in Tasmania has been recorded by R. M. Johnston (1879). 

There is a possible explanation as to why both leaves and fruits are not usually 
found together. Records show that the fossil fruits have usually been obtained 
from the coarse gravels in the deepest part of the old river-channel, conditions quite 
unsuitable for the preservation of leaves; those gravels are usually highly charged 
with water, conditions which seem to have been particularly favourable for the 
preservation of the fruits, because when such fossil fruits are removed from the 
leads they quickly disintegrate unless preserved under water or some other 
liquid; at any rate that has been the writer's experience. The fossil leaves, on 
the other hand, have usually been obtained from beds of fine sediment situated some 
distance above the main gutter in which the gravels occur, conditions which may 
not be entirely favourable for the preservation of the fruits. 

In the Ballarat District of Victoria fossil fruits and leaves have been obtained 
from the Hadtion Read, whereas fossil leaves only have been found in the leads 
at Pltfield; both series of leads occur under the same aeries of basalts (the Newer 
Basalts) and are undoubtedly of the same geological age. FosbII leaves have also 
been obtained from the fluviatile deposits which occur under the Newer Basalts 
at Bacchus Marsh, and these beds have always been considered to be of Pliocene 
age. Similarly, in Eastern Victoria fossil fruits have been obtained from the 
Tangil Lead, whereas fossil leaves have been obtained from the fluviatile beds 
at Narracan, in both cases under the same series of basalts, but these basalts 
have always in the past been referred to the older basalt series (Older Basalts) 
considered to be of Oligoeene or Lower Miocene age, apparently on the evidence 
of the fossil leaves. It seems quite certain that the fluviatile beds of Tangil and 
Narracan arc of the same geological age. 

R. A. Murray (1880) came up against this difficulty when describing the 
Tangil Lead, and made the following remarks: “It may be noted that some of 
the species of fossil fruits described by Baron von Muller are common to both 
Miocene and Pliocene drift, specimens having been found in the gravels beneath 
the Older Basalt at Tangil precisely identical in species with some obtained from 
the lead gravels beneath the Newer Basalt at Haddon." Smyth (1874) had 
previously referred the basalts at Tangil to the Newer Basalts, and had correlated 
the underlying leads with the leaf-beds at Bacchus Marsh; but Murray referred 
the Tangil basalts to the Older Basalts because their mode of occurrence and 
the physiography of the surrounding country resembled that of the basalts of the 
Dargo and Bogong Plains, which were and are still considered in Victoria to be 
Older Basalts, presumably because of McCoy's determination of the Lower Miocene 
age of the underlying plant beds. 

Fossil leaves have been described from a number of localities in Victoria, 
the more important of which are tabulated below; in this table the names of the 
genera only are given, as the writer places very little reliance upon the deter- 
minations of species from such material; however, had the species also been given 
it would have made very little difference to the result. Those of the Victorian 
genera which have been recorded also for New South Wales are Indicated in the 
right-hand column. 
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Table 1 . — Fossil Leaves record'd from Victoria . 

Dargo, Narracan. Morwell- Berwick. Bacchus Marsh. Bitfield. N.fc.W . 
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After allowing for incomplete collecting, particularly from some of the 
localities, there would seem to be little doubt that these genera all belong to one 
and the same Tertiary flora, a view winch appears to be generally accepted. As 
the genus Ctnnumomum appears to be the most widespread of these genera, it will 
be convenient to refer to this flora as the Cinnamo mum Flora. 

It has already been shown that there is strong evidence in favour of the 
belief that both the fossil fruits and the fossil leaves have been derived from 
deposits of the same geological age; the fossil fruits were referred by Baron von 
Mueller to the Lower Pliocene, and a Pliocene age lias since been generally 
accepted for them; the fossil leaves, on the other hand, have been given ages 
ranging from Eocene to Pliocene, according to the locality from which they have 
been obtained; those found under basalts believed to belong to the Older Basalt 
series were considered to be Oligocene or Lower Miocene in age, whereas those 
occurring under basalts believed to belong to the Newer Basalt Series were 
considered to be Pliocene in age. The value of the comparisons made by 
Ettingshausen and McCoy with plants of Cretaceous, Eocene and Miocene ages 
in other continents is very doubtful. Henry Deane has repeatedly referred to 
the close resemblance of these fossil plants to plants living in our present-day 
“brush forests”, and there appears to be no reason, therefore, why these fossil 
leaves may not be as young as Lower Pliocene, that is, the same age as has 
generally been accepted for the fossil frultfi; other evidence in support of this 
will be referred to later. 

The Marine. Formations of New South Wales. 

Strata of marine origin are limited in New South Wales to a small area in 
the south-western corner of the State; they do not outcrop at the surface, being 
covered by more recent deposits, and such knowledge us we have of them la limited 
to Information obtained from bore-holes put down in search of artesian water. A 
bore-hole at Arumpo has penetrated these beds to a depth of 647 feet, showing that 
they are upwards of 600 feet in thickness. 
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The Marine formations of Tertiary age in Australia have been classified by 
Messrs. Chapman and Singleton (1923) as follows: 

Upper Pliocene — Werrikooian Series. 

Lower Pliocene — Kalimnan Series, 

Upper Miocene— poorly developed. 

Middle Miocene—polyzoal limestones of K. Gippsland. 

Lower Miocene — Janjukian Series (and Barwonlan Series), 

Upper Oligocene — Balcombian Series. 

The marine strata of south-western New South Wales have been referred by 
Chapman and Singleton mainly io the Janjukian, extending perhaps into the lower 
part of the Kalimnan Series. 

Relation of the Terrestrial and Marine Formations. 

In view of the unsatisfactory evidence of geological age afforded by the 

Tertiary fossil plants, it becomes necessary to find out what evidence can be 

obtained from the association of the terrestrial formations with the Tertiary 
marine beds. 

No association of terrestrial and marine formations has been found so far 
in New' South Wales, but fortunately the two have been found in association at 
several localities In Victoria. 

(a) Fit field Plains.' — The conditions at this locality have already been described, 

and it has been shown that the fluviatile deposits containing fossil leaves and the 
associated lava-flows overlie marine strata of Janjukian age (Lower Miocene); 
obviously here the former are younger than the latter, but the question is how 

much younger? The fluviatile deposits could not have been deposited In the sea, 

and it would appear to be obvious that subsequent to their deposition the marine 
deposits must have been elevated and the sea bed converted into dry land before 
the fluviatile beds were deposited. At no very great distance to the north, on the 
Ballarat Tableland, similar fluviatile deposits and their associated basaltic lava 
flows were deposited in definite valleys ranging up to r>00 feet in depth, incised 
into an uplifted peneplain; it is not unreasonable to assume that these valleys 
continued southwards into the uplifted marine strata at Bitfield Plains and that 
the fluviatile beds, therefore, were deposited in actual valleys, not necessarily ns 
deep as those at Ballarat. If this supposition Is correct it implies that a consider- 
able interval, accompanied by uplift and subsequent denudation, elapsed between 
the deposition respectively of the marine strata and the fluviatile strata. Support 
for this view' is supplied by geological sections in the valley of the Moorabool 
ttiver some distance to the east of Pitfleld Plains. The geology of this region 
has been described by Hall and Pritchard (1897), who, in their geological sections, 
show the Newer Basalts, the same basalts as those occurring at Pitfield Plains, 
resting unconfonnably upon an eroded surface of the underlying Janjukian marine 
beds. 

The evidence from these two localities shows that the leaf-bearing fluviatile 
deposits and their associated lava flows are definitely younger than Lower Miocene 
and quite possibly as young as Pliocene. 

(b) The Hamilton District. — The Newer Basalts of the Ballarat. Tableland 
continue westwards without a break to the Hamilton District, where they cap a 
tableland about 600 feet in altitude, the tableland having a gentle tilt from Ballarat 
(1,600 feet) westwards to Hamilton (600 feet). At Hamilton the basalts show' 
the same deep weathering and the same mature dissection as they do at Ballarat, 
but here they rest directly upon marine strata. 
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The marine strata consist of Janjukian beds capped by a few feet only of 
Kalimnan marine beds, and the latter are capped in turn by the Newer Basalts. 
The nature of the contact between the two latter formations is not very clear in 
the field, but the evidence suggests that the Kalimnan sedimentation was inter- 
rupted by the pouring out of the basaltic lavas over the sea-bottom; it is, how- 
ever, possible that Borne erosion of the marine beds may have taken place before 
the extrusion of the basalts. However, one fact is quite clear, and that is that 
the basalts cannot be older than Lower Pliocene. 

Besides the Newer Basalts just referred to, there occurs in this district a 
still younger series of basaltic lava flows which have always in the past been 
grouped under the term Newer Basalts. At Byaduk, some few miles south of 
Hamilton, theBe younger basalts may be seen as flows partly Ailing the mature 
valleys which occur on the surface of the tableland. The Newer Basalts proper, in 
which the mature valleys occur, are deeply weathered, the ridges between the 
mature valleys are gently rounded, while rock outcrops are few and inconspicuous. 
The still younger basalt flows which lie in, and have flowed down, the mature 
valleys are but little weathered, there is very little soil, and consequently very 
little vegetation on their surfaces, and typical lava tunnels exist underneath them. 
When viewed from a short distance they give the impression of having flowed down 
the valley only a few years ago. 

From the description Just given it will be obvious that quite a long erosion 
interval exists between these two series of basalts, and the younger cannot be 
older than Pleistocene and may even be Recent in age. 

Drik-Drik District . — The basalt-capped tableland extends south-westwards from 
Hamilton to the Cllenelg River and has here an elevation of about 500 feet, the 
basalts themselves being about 250 feet in thickness. The writer is indebted to 
Mr. R. A. Keble for the details of the geology of this district; he states that, the 
present-day valley of the Ulenelg River is younger than the basaR which caps 
the tableland and that this valley, since its first, formation, has been partly 
submerged beneath the sea and later uplifted; during the submergence, marine 
strata of Werrikooian (Upper Pliocene) age were deposited in it and such strata 
are, therefore, younger than the basalts. The succession of events as given by Mr. 
Keble was as follows: 

1. Extrusion of the basalts (Newer Basalts) which covered the ancient 
valley of the Glenelg River. 

2. Initial erosion of the present Cllenelg Valley at the fringe of the 
basalt sheet. 

3. Submergence followed by the deposition of marine strata of 
Werrikooian age. 

4. Uplift bringing the Glenelg Valley again above sea-level. 

This evidence gives an upward limit to the age of the Newer Basalts; they 
are pre-Werrikooian. 

From the evidence at Pitfield Plains, Moorabool River, Hamilton and Drik- 
Drlk, it seems quite certain, therefore, that the Newer Basalts of Western Victoria 
and their associated fluviatile beds containing fossil leaves and fossil fruits are 
of Pliocene age, and most probably of Lower Pliocene age. 

Having considered the upward limit of age of the Cinnamomuvi flora, attention 
should now be given ns to what evidence there may be as to Its downward limit 
of age. 

F, A. Singleton (1935), in referring to the occurrence of the genus 
Cinnamomum in the upper series of the marine beds at Beaumaris (Victoria), 
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states that these beds have usually been referred to the Kalimnan (Lower 
Pliocene), but gives some reasons for thinking that they may be Upper Miocene; 
even if this suggestion should prove to be correct, it does not bring the genus 
Cinnamomum lower than Upper Miocene. 

At Sentinel Rock (Victoria) leaf-bearing beds overlie marine strata of 
Barwonian (Lower to Middle Miocene) age. F. Chapman (1905) states that "this 
flora is a very distinct one, the leaves being chiefly of the Coprosma ( Coprosmo - 
phyllum Hy. Deane) type; other genera present arc the proteaceous Persoonia, 
the coniferous Phyllocladus ; Oasuarina and Acacia are also present". This flora 
is certainly not the typical Cinnamomum flora, but in any case, resting as It does 
upon marine Barwonian strata, it cannot be older than Upper Miocene and may 
even be younger. 

At Moorlands in South Australia (Mawson and Chapman, 1921) fossil plants 
have been found occurring below marine Miocene strata, but only two genera have 
been described, a Banksia and a Telopea ; this again is not the typical Cinnamomum 
flora. 

More recently some fossil leaves have been found by Sir Douglas Mawson in 
clay beds lying beneath marine strata of Janjukian age at Blanche Point, Aldinga, 
in South Australia, These have been described by F. Chapman (1935), and include 
the genera Ficonium , Pomaderris, cf. Banksia, Eleocarpus , Sterculia , similar, 
according to Chapman, to species occurring in the Cinnamomum flora, but as to 
whether these few fossil plants truly represent the Cinnamomum flora is a matter 
for question. 

From the Redbank Plains in south-eastern Queensland a fossil flora has been 
found which includes the genera Sapindus, Ficus , Myrica , Banksia, Cinnamomum, 
Diemenia, Eucalyptus and Apocynophyllum, and there would appear to be no doubt 
that it Is a similar flora to the Cinnamomum flora of New South Wales and 
Victoria. These same beds have yielded fossil fish which have been described by 
E. S. Hills (1934); he has described four species, all new ones, as follows: 

(a) Epiceratodus denticulatus , which Hills considers to be very close to 
E . forstcri , a species which ranges from Pleistocene to Recent; 

(&) Phareodus quecnslandicus.— Hills states that the only other known 
occurrences of this genus are In the Eocene of Wyoming and the Lower 
Tertiary of Java; the Queensland example is, however, a new species; 

(c) Notogoneus parvus . — The only other known fossils of this genus are stated 
to range from Eocene to Oligocene. Hills, however, was doubtful as to 
whether his Queensland specimens were really referable to Notogoneus, 
and states that "better material may reveal differences sufficient to separate 
from this genus"; 

(cl) Percolates antiquus. — Hills’s conclusion was that there is an extremely 
close resemblance between this species and the living P. colonomum. 

It is obvious that the evidence of age given by these fossil fish is somewhat 
conflicting; this was realized by Hills, and be referred them tentatively to the 
Oligocene Period; the question may well be raised as to whether a younger age 
is not suggested by these fossil fish in view of the fact that two of them are very 
closely related to Pleistocene and living species, while, of the other two, one is a 
new species, and of the other the true genus is in doubt. 

From the above It will be seen that although some few fossil leaves have 
been found in undoubted pre-Miocene strata, there is at present no certain 
evidence, from association with marine strata, that the Cinnamomum flora as a 
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whole is older than Lower Pliocene, while so far as the evidence of the associated 
fossil fish in south-eastern Queensland is concerned, while It cannot be ignored, 
it 1 h at least doubtful. It is quite certain, of course, that some of the members 
of this flora exist ed in pre-PUoceue times; perhaps they all did; but the only 
thing that we can be really sure about at present Is that this flora was abundant 
and widespread in Pliocene times. 

Reference should be made here to an association of marine etrata with an 
auriferous lead at the Welcome Rush near Stawell (Victoria). This occurrence 
was first described by R Brough Smyth in a letter to the Geological Magazine ; 
he stated that marine fossils had been obtained from a bed of ferruginous material 
about thirty-eight feet below the surface of the ground and forty feet above the 
Silurian bedrock upon which the auriferous wash rests. The few marine fossils 
found here were described by F, McCoy, who referred them to the Lower Pliocene. 
These fossils, which are few in number and most of them poorly preserved, have 
since been re-described by F. Chapman (1905), who concluded that “they repre- 
sented a horizon near the summit of the Janjukian Series, but older than the 
Kalimnan (Lower Pliocene) and younger than the Balcombian”; that ie, about 
Middle Miocene in age. 

The strata associated with the auriferous gravels have not yielded any fossil 
leaves or fossil fruits, and they do not appear to be associated with any of the 
Tertiary Basalts; consequently there is nothing to enable any correlation to be 
made with other Victorian fluviatlle deposits, and they do not, therefore, afford any 
direct evidence as to the geological age of the latter. 

The Volcanic Rocks of Neiv South Wales. 

The Cainozoic volcanic rocks of New South Wales were described in some 
detail by the writer (1923), and there is no need to add here to that description; 
they were classified as follows: 

The Alkaline Series— Late Tertiary. 

The Plateau Basalts — Lower Pliocene. 

The Monadnock Basalts- -Upper Cretaceous or Eocene. 

(a) The Monadnock Basalts. — These occur as cappings on some of the physlo- 
graphical residuals (monadnocks) rising above the level of the adjacent tablelands; 
the areas covered are relatively small. 

(ft) The Plateau Basalts.-- These are the basalts covering extensive areas of 
the surfaces of the present-day tablelands and which In places overlie the fluviatlle 
deposits already described. The term plateau basalt was used in a purely 
geographical sense and was a very convenient one, but of late years this name 
has, unwisely, been given a petrological significance which does not necessarily 
apply to all basalts situated on tablelands. Reasons have already been given for 
referring these basalts to the Lower Pliocene. 

(c) The AJZcaHrte Series.—' These consist mainly of alkaline rocks ranging from 
acid to basic in composition and include some basalts, The areas occupied are 
relatively small. 

The Cainozoic Volcanic Rocks were later referred to in some detail by 
Dr, W. R. Browne (1933), who differed from the writer on a number of 
points; the most important difference being with regard to the age of the Alkaline 
Series; these he considers to be older than the Plateau Basalts; these differences 
will not be discussed here, but will form the subject later of a separate paper. Dr. 
Browne drew attention in his paper to one very interesting occurrence in the 
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Moruya District of New South Wales, where Dr. Ida Brown had noted the 
occurrence of basalts overlying beds of coarse grit containing fragments of 
pelecypods, which F. A. Singleton had tentatively referred to the Upper Cainozoie. 

The Cainozoie Volcanic Rocks of Victoria . 

These have in the past been classified as follows, and a summary of their 
occurrence has been published by E. W. Skeats (1909): 

1. The Alkaline Series — -Middle Cainozoie. 

2. The Newer Basalts — Pliocene to Pleistocene. 

3. The Older Basalts — Oligocene or Miocene. 

The Older Basalts . — In south central Victoria, but particularly in the districts 
around and adjacent to Port Phillip, basalts occur which detluitedy underlie marine 
strata of Lower Miocene age. In summarizing these occurrences, P, A. Singleton 
states "that basalts have been found beneath Jaujukian limestone at Airey's 
Inlet; beneath Lepidocyelina limestone at Flinders and Keilor; beneath Relcom biau 
marls at Balcombe Bay, and under beds of probably similar age at Curlewis and 
Royal Parle". He considers these basalts to be Oligocene in age, since they 
underlie the marine beds unconformably. It was to occurrences such as these that 
the term "older basalts" was originally applied; there can, of course, be no doubt 
as to their Lower Cainozoie age. Unfortunately, there has later been grouped 
with them a series of basalts in Eastern Victoria which are not associated 
with marine strata; these include the occurrences already described as occurring 
at Dargo High Plains, Aberfeldy, Tangil, Narracan, Berwick, etc. The correlation 
of these occurrences with the Older Basalts was apparently based upon McCoy's 
determination of the Lower Miocene age of the fossil plants found under the 
basalts at Dargo High Plains, but, as has already been pointed out in an earlier 
part of this address, it is much more probable that these plants are of Lower 
Pliocene age, and, if this is correct, the basalts cannot be older than Lower 
Pliocene. 

One interesting example of basalts of two distinct ages occurs at. Aberfeldy. 
The geology of this district has been described by Mr. Baragwanath (1925); ho 
describes the existence of two peneplains, an older one now surviving only in the 
form of residuals, of which Mt. Useful (4,760 feet) is one, and a younger one now 
forming the surface of the existing tableland whose altitude near Mt. Useful is 
ubout 3,500 feet. A basalt capping overlying what Mr. Baragwanath calls peneplain 
gravels and which is therefore part of a one-time lava flow, occurs on top of 
Mt. Useful, that is, on the older peneplain; basalts also occur on the surface 
of the present tableland (with underlying river gravels), that is, on the surface 
of the younger peneplain — this basalt was also a lava flow. It is obvious that the 
basalt on top of Mt. Useful must be much older geologically than that on the 
tableland below; the former would correspond with the Monadnock basalts of 
New South Wales, while the latter would correspond with the Plateau basalts of 
New South Wales. The possible age of the Mt. Useful basalt will be discussed 
later. 

Under the term "older basalt" has also been included a flow which occurs 
lnterstratifled with Miocene marine strata at Maude in the Moorabool Valley 
(Hall and Pritchard, 1895); this flow cannot be older than Lower Miocene. 

It appears, therefore, that basalts of three distinct ages, Oligocene, Lower 
Miocene and Lower Pliocene, have been grouped together under the term "Older 
Basalts". 


o 
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The Newer Ra-voRa. —This term 1ms been used to include the whole of the 
basalts occurring in Western Victoria, and the age given by most writers has been 
Pliocene to Pleistocene. In this region there are basalts of at least two distinct 
geological ages, the two being separated by a wide erosion interval. The older 
series is that which occurs in the more northern part of the area, and forms a 
capping to the low tableland which extends from Bacchus Marsh to the Glenelg 
River. These basalts have already been referred to in the description of the 
fluviatile deposits which in places underlie, or are in terst ratified with, them and 
reasons advanced for considering them to be of Lower Pliocene age. 

It has been pointed out by E. W. Skeuta (1909) that wide mature valleys 
have been incised in the surface of these basalts, and by the writer that at Byaduk 
younger basalts have flowed down and partly filled these mature valleys, and that 
these younger basalts cannot be older than late Pleistocene and may even be as 
young as Recent in age. F. A. Singleton (1935) bus referred to the existence at 
Portland, in the far west of Victoria, of basalts overlying oyster beds of 
Werrikooian (latest Pliocene) age; these basalts are probably also of Pleistocene 
age. In the southern part of Western Victoria, particularly in the Colue and 
Camperdown districts, there is an extensive development of basaltic lava flows, 
beds of tuff and tuff cones. F. A. Singleton (1935) states that because of their 
state of preservation these cannot be older than Upper Pleistocene; the write]’ lias 
visited this area and would go so far as to say that the vulcanldt.y may even 
have continued into Recent times. 

The newer basalts of Western Victoria, therefore, include (a) basalts of 
Lower Pliocene age, and (?>) basalts of Pleistocene age, perhaps extending into the 
Recent Period. 

The Alkaline Series.— These have only a very limited distribution and 
were originally referred by Prof. E. W. Skeuts (19U9) to the Middle Cainozoic, but 
more recently F. A. Singleton (1935) has referred them to the Late Pliocene or 
Pleistocene. 

It will be seen, therefore, that the basalts of Victoria apparently belong to at 
least foui' distinct geological periods, (a) Oligocene, (b) Lower Miocene, (e) Lower 
Pliocene, (d) Pleistocene to Recent. Under these circumstances the use of the 
terms Older and Newer Basults is misleading, and has led to much contusion, 
and it would be better if both terms were dropped. 

Thr Existing Topography of New South Wales and its Development. 

No part of the State of New South Wales, except, one small area in the south- 
western coi ner, has been beneath the sea since the close of the Mesozoic Era, while 
the greater part of it lias not been beneath the sea since the close of the Palaeozoic 
Era; the present topography, therefore, has been in course of development since 
at least as far back as the Cretaceous Period. 

It not necessary to give here a detailed account of the existing topography; 
that has already been fully done by E. C. Andrews (1910), and nothing has been 
published since which necessitates any serious modification of the views put 
forward by him. It will be necessary, however, to refer to the more important 
features for the purpose of showing their relation to such Cainozoic geological 
formations as do occur; it will also be necessary to correlate the physiographtcal 
features of New South Wales with those of Victoria. 

The greater part of New South Wales to-day consists of tablelands with 
altitudes ranging from as low as a few hundred to as high as 6,000 feet or more; 
the exceptions to this generalization are the extensive alluvial plains which exist 



PRESIDENTIAL ADDRESS. 


xxvil 


in the north-western and south-western parts of the State; similar tablelands 
extend northwards into Queensland and southwards into Victoria. The original 
surfaces of these tablelands were all parts of a great peneplain (the Great East 
Australian Peneplain), developed probably during Lower Tertiary time and elevated 
to form the existing tablelands at the close of the Cainozoic Era (the Kosciusko 
Uplift). Since their uplift the tablelands have suffered considerable dissection, 
particularly along their eastern and western margins, but there still remain to-day 
extensive areas, particularly adjacent to the Main Divide, which are still undis- 
sectod; these undisBected tableland remnants give us a picture of the late Cainozoic 
land surface, as it existed before the uplift took place, and provide evidence which 
helps us to interpret the geological history of that Era. 

An ideal section across such a tableland remnant is given in Figure 6; it 
show's the general level of the peneplain surface, above which rise residuals of 
the older tableland out of which the peneplain was cut. In any one district the 
more important of these residuals all rise to approximately the same altitude 
above the peneplain surface, and this gives some measure (minimum, of course) 
of the altitude of the older tableland. The altitude of these residuals varies from 
district to district, ranging from 450 feet to 1,500 feet. It. is highly probable, of 
course, that the surface of this older tableland was also a peneplain, and this 
older peneplain, now almost completely destroyed, was probably developed during 
the Cretaceous Period, and may bo tentatively referred to as the Cretaceous 
Peneplain, w'hile Its successor, which forms the surface of the present tablelands, 
may for convenience be referred to as the Lower Tertiary Peneplain. 

In some districts, notably the Blue Mountain Tableland, the residuals above 
referred to are capped with basalt, and in some cases river gravels underlie these 
basalts. 

When the surfaces of the present-day tablelands are studied in detail it is 
found that the original peneplain surfaces have undergone certain modifications as 
shown in Figure 2; it is found that, after its development, stream channels were 
incised in its surfaces to depths ranging from 300 to 400 feet; for this to have 
been possible an uplift of 300 to 400 feet must have taken place. Owing to some 
change in conditions active erosion in these stream channels gave place to aggrada- 
tion and they became partly filled with deposits of sand, clay and lignite. This 
was followed in many districts by the outpouring of extensive flows of basalt 
which covered up the fluviatile deposits, partly filled the already formed valleys 
in some cases, and in others completely filled them and overflowed on to the 
peneplain surface. After the volcanic outbursts ceased, erosion continued and 
resulted in the production of a network of broad mature valleys over the peneplain 
surface, cut alike out of the basalts and the older rocks; these valleys range up to 
400 feet in depth and up to several miles in width and are separated from one 
another by gently rounded ridges, but in places moderate areas of the original 
peneplain surface still survive. Such an extensive development of wide mature 
valleys in an area of low relief (300 to 400 feet) must have required an extensive 
period of time, amounting almost to a cycle of erosion. This incomplete cycle of 
erosion was terminated by the uplift which produced the present-day tablelands, 
and which elevated the system of mature valleys to their present high altitude; 
because of their elevated position E. C. Andrews has referred to them as the 
"Upland Valleys". At the present, time the floors of these old Cainozoic valleys 
are aggraded and no active erosion is taking place, but in many places the gorges 
of the present cycle of erosion can be seen heading back along them, and in suclx 
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places, of course, the valleys are being deepened and active erosion is taking 
place. 

For the production of a topography such as has Just been described the 
following succession of events would be necessary: 

1. A cycle of erosion which produced the older peneplain (the ? Cretaceous 
Peneplain) ; 

2. An uplift of from 450 to 1,500 feet which converted this peneplain 
into a series of tablelands; 

3. A second cycle of erosion which produced the Lower Tertiary Peneplain 
(Great East Australian Peneplain); 

4. An uplift of from 300 to 400 feet producing low tablelands; 

5. An incomplete cycle of evosion which produced the Bystem of mature 
valleys (the Upland Valleys) and which was accompanied by extensive 
volcanic activity; 

6. The Kosciusko Uplift which produced the existing tablelands of Eastern 
Australia. 


The Geomorphology of Victoria . 

It is not proposed to attempt here a detailed account of the geomorphology of 
Victoria, but merely to outline sufficient of Hr more important features to make a 
comparison with that, of New South Wales possible. 

The most recent summary of the physiography of Victoria Is that given by 
E. S. Hills (1935); in this he divides the State into a number of physiographic 
divisions with a general east-west trend; these divisions, starting from the north, 
are as follows: 

(«) The Murray Basin Plains province, a low-lying alluviated region lying 
to the north of the main belt of tablelands; this is similar to and 
continuous with the Riverina Plains of New South Wales; 

(b) The Western and Eastern Highland Provinces wiiich together form an 
almost continuous belt of highlands lying along the main divide of the 
State; 

(o) A continuous belt of lowlands lying along the southern margins of 
the highland provinces; this is the region called by Professor Gregory 
the Great Valley of Victoria; much of it was covered by the sea 
during a considerable part of Tertiary time; 

{ft) Two relatively Bmall highland regions lying to the south of (c) ; the 
eastern one is called by Hills the South Glppsland Highlands, while 
the western one Is referred to as the Otway Ranges. 

The Eastern Highland Province ranges up to 6,000 feet in altitude, and at its 
eastern end joins up and it* continuous with the Southern Tableland of New South 
Wales. Hills states that the dominant physiographic controls in these highlands 
are differential erosion, late Tertiary warp movements and Older Basalts; these 
latter he considers to be Ollgocene to Miocene in age. He states that these flows 
filled pre-existing depressions and that, upon the elevation of the tableland and 
its subseQuent dissection, they gave rise to lava residuals which occupy some of 
the highest land* 

A description of the details of the physiography of a portion of this region 
called the Aberfeldy District by H, Baragwanatb U925) is very informative; he 
shows the presence there of two distinct peneplains, a younger one which forms 
the surface of the present-day tableland at. an altitude of 3,000 to 3,500 feet and 
an older one now surviving in the form of residuals ranging from 1,000 to 1,500 
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feet above the general level of the tableland. These two erosion levels obviously 
correspond to the two peneplains which exist across the border in New South 
WaleB. At Aberfeldy basalts occur on both peneplains; Baragwanath described a 
small area of basalt overlying gravels on the top of Mt, Useful (4,760 ft.), a part 
of the older peneplain and also the occurrence of basalts on the lower peneplain 
level, obviously lying in a valley eroded in that level; these two basalt occurrences 
are obviouBly of different ages and correspond to the Monadnock basalts and 
Plateau basalts respectively of New South Wales. 

The maps and sections published by R. A. Murray of the Bo gong and Dargo 
High Plains show the presence there, but at a higher altitude, of a peneplain 
corresponding to that of the younger one at Aberfeldy, also with its basalt-covered 
stream-channels. 

The South Oippsland Highland has already been referred to in describing the 
fluviatile deposits at East Tangil and Narracan, and differs from the highland 
region to the north only in its lower elevation. Hills states that these highlands 
owe their elevation mainly to Pliocene earth movements, and that faulting was 
dominant during their uplift. The Western Highland Province has a much 
lower general altitude than the Eastern Province, ranging from a few hundred up 
to about 1,600 feet in altitude. Hills states that this province comprises ranges 
and valleys resulting from the differential erosion of a region of complex geology 
now partly buried beneath (?) Pliocene, Pleistocene and Recent basalts, and 
states further that prominent ranges rise above the general level of those highlands, 
such as Mt. Macedon, Mt. Brangor, Mt, Farrangower and the Grampian Mountains; 
these latter are considered by him to be residuals. 

H. Baragwanath’s description of the geology of the Ballarat District (1923) 
shows that the surface of the tableland there Is a similar well-developed peneplain 
to that which occurs in Eastern Victoria, with similar valleys incised into its 
surface containing fluviatile deposits with similar fossil leaves and fruits and the 
whole partly covered by flows of basalt. The one important difference between the 
eastern and western province ts that the latter does not show such striking 
dissection, but this is essentially a matter of altitude. The Western Tableland 
Province is highest along its eastern margin (about 1.600 feet in altitude), and 
here, for example at Bacchus Marsh, the dissection is relatively just as highly 
developed as in the Eastern Tablelands. In all other directions, but particularly 
westwards, this Western Highland Province is gently tilted and along Us western 
margin the altitude has fallen to 600 feet or less; the streams which drain it 
have consequently relatively low grades and there has been no opportunity for the 
cutting out of deep gorges. The average rainfall of this western region also is 
much lower than that of the high tablelands in the Eastern Highland Province 
with a consequent smaller volume of water in the stream-channels. 

The profound dissection of the Eastern Highland Province, together with the 
belief that tho basalts capping the tablelands of that region were much older 
than those of the western province, seems to have led to the belief that the two 
regions have had a different physiographic history, but when one comes to analyse 
the essential features of the two regions there appears to be no real difference 
apart from that of altitude. In both regions the evidence shows (1) the presence 
of a well-developed peneplain, now forming the surface of the tablelands, (2) an 
elevation of this peneplain a few hundreds of feet followed by the cutting of shallow 
valleys into its surface, (3) the partial filling of these valleys by fluviatile deposits 
containing fossil leaves and fossil fruits, (4) outpouring of basalts covering the 
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ftuviatllo deposits, filling the valleys and in places overflowing on to t.he 
surrounding peneplain surface, (6) subsequent to the vulcanicity the development 
of wide shallow mature valleys alike in the basalts and older rocks, and (6) uplift 
to form the present tablelands. 

The above is exactly the succession of events recorded along the whole of 
the tableland region of New South Wales, 

The one important feature in which the Oainozolc history of Victoria differs 
from that of New South Wales was in the development of subsidence areas which 
allowed of marine sedimentation in such areas throughout a considerable part 
of Tertiary time. 


Nummary* 

From the evidence presented, one gathers that, the more important events 
of the geological history of the Oainozolc Era in New South Wales, including also 
something of the Cretaceous Period, were as listed below. This succession of 
events appears to hold good also for the highlands of the State of Victoria, The 
suggested geological age for some of the items is, as will be pointed out later, only 
tentative. 

1. (?) Cretaceous Period. A cycle of erosion which produced the older 
peneplain. 

2. (?) l^ate Cretaceous or Early Eocene Period. The Mouadnock Basalts. 

3. Epi -Cretaceous. An epeirogenic uplift which uplifted the older peneplain 
and produced a series of tablelands ranging from 150 to 1,500 feet in 
altitude. 

4. Eocene to Miocene. A cycle of erosion which produced the younger 
peneplain (Great East Australian Peneplain). 

f>. Epi-Miocene. An epeirogenic uplift which produced a series of low 
tablelands averaging about 400 feet in altitude. 

6. Lower Pliocene. The erosion of valleys followed by the deposition In 
them of fluviatUe deposits containing fossil leaves and fossil fruit. 

7. Lower Pliocene. Widespread volcanic activity and outpouring of basalt 
flows over very wide areas. 

K, Upper Pliocene. Continuation of valley formation with the ultimate 
development of a very widespread series of wide mature valleys — the 
Upland Valleys. 

0. Late Pliocene, Pronounced epeirogenic uplift (the Kosciusko Uplift) 
with the production of the existing tablelands ranging up to 6,000 feet 
in altitude. 

10. Pleistocene Period. A cycle of erosion which is still in operation and 
which has brought about the dissection of the existing tablelands. 

The older peneplain has been, by most previous writers, referred to the 
Cretaceous Period; extensive marine sedimentation was going cm during that 
period both to the west and to the east of the region now under discussion and 
some large areas of land must have been undergoing denudation to produce the 
sediments. The retreat of the sea from the Great Artesian Basin area and the 
foldtug of the marine Cretaceous sediments of Eastern Queensland show that 
pronounced earth movements occurred at the end of the Cretaceous Period; it seems 
quite reasonable to suppose, therefore, that a peneplain had been developed in 
Eastern Australia during the Cretaceous Period, and that it was elevated at the 
close of that period In what are now the tableland regions of Eastern Australia. 
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The Monadnock Basalts, lying as they do on the surface of the (?) Cretaceous 
peneplain, must be younger than that surface, and cannot, therefore, be older than 
the late Cretaceous, but if poured out after the uplift they might be early Eocene 
in age. They may possibly have some time relation to the basalts which underlie 
the marine Janjukian beds of Victoria, but there is no evidence in support of that 
available at present, 

The cycle of erosion which produced the younger peneplain (the Great East 
Australian Peneplain) ended at or near the close of the Miocene Period, but the 
evidence as to just when it began is not so clear; quite possibly the epl-Cretuceous 
uplift initiated this cycle and it continued throughout Eocene and Miocene time, 
the development of the peneplain taking place more or less simultaneously with 
the sedimentation which was taking place in that area which was undergoing 
subsidence along the southern margin of Australia and in which the Oligocene and 
Miocene formations of Victoria and South Australia were deposited. 

Sufficient evidence has already been given to show that events 6, 7 and 8 took 
place during the Pliocene Period and that a general uplift of the land followed 
at or about the close of this period. This groat uplift, called by E. C. Andrews 
the Kosciusko Uplift, was an epeirogenfc one, varying from a few hundreds up 
to 6,000 feet in amount and produced the existing tablelands; the uplift, being a 
differential one, was accompanied In many places by warping and block-faulting. 
During this uplift certain areas lagged behind and remained practically stationary; 
examples of such “still-stand” ureas are the Clarence River Basin and Lower 
Hawkesbury Basin of New South Wales, and that great belt of lowlands, sometimes 
referred to as the Great Valley of Victoria, which extends from east to west along 
the southern margin of the main belt of tablelands of that State. It is interesting 
to note that the extensive development of Pleistocene and perhaps Recent basaltic 
lavas and tuffs of Victoria are associated with the western part of this “still-stand” 
area. 

Following the elevation of the tablelands a new cycle of erosion was initiated 
which is still in progress and which has brought about the dissection of the 
tablelands as we see them to-duy. 
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EXPLANATION OF PLATE A. 

1, - View at FOmmaville, showing typieal “Upland Valley”. 

2, — View at Dalton, showing typical “Upland Valley” with leaf-bearing beds in 
foreground. 


Dr. G. A. Waterhouse, Honorary Treasurer, presented the balance-sheets for 
the year ended 28th February, 1987, duly signed by the Auditor, Mr. F. H. Itayment,, 
F.C.A. ( Aust. ) ; and he moved that they be received and adopted, which was 
carried unanimously. 

No nominations of other candidates having been received, the Chairman 
declared the following elections for the ensuing session lo be duly made: 

President: E. C. Andrews, D.A. 

Members of Vounvil : U. H. Anderson, B.Sc.Agr., Professor W. J. Dakin, D.Sc., 
H. S. Ha I cro Ward law, D.Sc., G, A. Waterhouse, D.Sc., B.E., F.R.E.S., W. L. 
Water house, M.C., D.Sc.Agr., D.I.C. (Lond.). 

Auditor: F. H. Payment, F.C.A. (Aust.). 


A cordial vote of thanks to the retiring President was carried by acclamation. 



xxxiv 


:000c: O O I 


C'COOWO 00 O 00 ***1 
OC Ifi « 00 H o CO "t 1 O O 



111! a li,_ 3 

SSii Ililll 



* 3 a 

s<s 3 




LINNEAN MACLEAY FELLOWSHIPS ACCOUNT. 


XXXV 


: o o o it r- 


JQ 

u 

L. 

JZ 


b 

UJ 

ui 

I 

CO 

U J 

o 

z 

< 

-I 

< 

CD 



w 

H 

W 

t /3 

CQ 


g ^ 

a*S 

a cq 

o w 

be a 

.2 > 

Jsd a 

i? ctJ - 

© «S 


o 


a 9 

. O M 

J in — i 

i § B 


© £ 
~ C 

© o 
2 £ 
£ 6 
o o 
oo 


j °2 

o ** 
, © co 
c> ■“! 

to *0 
CO rH 


H 

« 

-< 
t— I 


K 

s 


J3 

*> 


TJ 

c 

01 

L. 

*8 

« 

> 


b 

Z 

D 

O 

o 

o 

< 

UJ 

2 

o 

u 


« 


® H W H 

w © eo © 

CM CO © 


£ 

p 

3 

4> 
u 
.U 
63 ^ 
OQ • 

& a 
o o 
tt JE 


< 

St 

d 


a 

5S 


a g 
tJ o o 
8 8 

° *« 
tab _ 

.gase 

£££s 

O t = S 


*3 

T 3 

fc. 

CO 


CJ 

a 

*o 

o 


r » 

a < 

s~ 
“<! 
jO u 

t H "H 
8 £ <i 
•e ? 

I* 

1 

5 rv; » 


1 

a 

4 f*i 

s 


I 5 



BACTERIOLOGY 


xxxvi 



go 



io 

rH 


T3 


to Cvl o 

in 


N W o 

»*M 



in so 
o « 


Cl V 2 

B?.S « 
I | E w E 1=1 

i-ao 


S o ^ ^ 
<M CO 


0«I0^ 
WOH eo 

to W5 


I*£ 

gig 

5<s 5 

■° 

if* 


1 1 1 2 

111! 


K |w# 

-1-1 

wfiiSJa 

g * * t 


9th March, 1937. 3rd March, 1937. 



xxxvii 


ABSTRACT OF PROCEEDINGS. 


ORDINARY MONTHLY MEETING. 

31st March, 1937. 

Mr. E. C. Andrews, B.A., President, in the Chair. 

The Donations and Exchanges received since the previous Monthly Meeting 
(25th November, 1936), amounting to 49 Volumes, 554 Parts or Numbers, 17 
Bulletins, 14 Reports and 42 Pamphlets, received from 177 Societies and Institu- 
tions and 4 private donors, were laid upon the table. 

PAPERS READ. 

1. Notes on the Genus Calliphora (Dipteral. By G. H. Hardy. 

2. The Structure of Galls formed by Cyttaria svptentrionalis on Fagus Mooret 
By Janet M. Wilson, B.A. 

3. Entozoa from the Australian Hair Seal. By Professor T. Harvey Johnston, 
M.A., D.Sc., F.L.S. 


ORDINARY MONTHLY MEETING. 

28th Aprii., 1937. 

Mr. C. A. Sussmilch, Vice-President, in the Chair. 

Dr. G. A. Currie, Canberra; Mr. Camille Deuquet, Wollongong; Miss Valerie 
M. B. May, Cremorne; Dr. B. L. Middleton, Murrurundl; and Mr. K. F. Plomley, 
Darlinghurst, were elected Ordinary Members of the Society. 

The Chairman announced that the Council had elected Professor A. N. Burkltt, 
Professor W. J. Dakin, Dr. W. L. Waterhouse and Mr. C. A. Sussmilch to be 
Vice-Presidents for the Session 1937-38. 

The Chairman announced that the Council had elected Dr, G. A. Waterhouse 
to be Honorary Treasurer for the Session 1937-38. 

The Chairman also announced that the Council had elected Mr, Prank H. 
Taylor, F.R.K.S., F.Z.S., as a member of Council in place of the late Mr. W. W. 
Froggatt. 

The Chairman offered the congratulations of members to Professor T. G. B. 
Osborn on his election to the Sherardian Professorship of Botany in the University 
of Oxford. 

The Secretary called attention to the proposal to secure the preservation of 
Elizabeth Bay House, and it was unanimously resolved that members of the 
Linnean Society of New South Wales are of opinion that Elizabeth Bay House, 
on account of its historic and scientific associations, is worthy of preservation 
as a national monument, and express the hope that the movement with that object 
recently inaugurated in Sydney may be completely successful. 

The Donations and Exchanges received since the previous Monthly Meeting 
(31st March, 1937), amounting to 14 Volumes, 63 Parts or Numbers, 1 Bulletin, 
ww 
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2 Report and 7 Pamphlets, received from 52 Societies and Institutions and 1 private 
donor, were laid upon the table. 


PAPERS READ. 

1. The Distribution of Sooty-mould Fungi and its Relation to certain Aspects 
of their Physiology. By Lilian Fraser, M.Sc., Linnean Macleay Fellow of the 
Society in Botany. 

2. Final Additions to the Flora of the Comboyne Plateau, By E. C. Chisholm, 
M.B., Ch.M. 

3. On the Histological Structure of some Australian Galls. By Dr. E. Kuster, 
{Communicated bp Dr. A . B. Walkom.) 

4. A Census of the Orchids of New South Wales, 1937. By Rev. H. M. R. 
Rupp, B.A, 

6. Australian Hesperiidae. vi. By G. A. Waterhouse, D.Sc., B.K., F.R.E.S. 

6. Some Notes on the Nomenclature of certain Common Species of Eucalyptus. 
By Professor T. G. B. Osborn, D.Sc., F.L.S. 

NOTES AND EXHIBITS. 

Mr. E. Cheel exhibited drawings illustrating variations in the venation of 
leaves of the following species of Callistemon: C. salignus , C. paludosus , C. Itneari- 
falius, and C . acuminatus. The normal venation of all species of the genus 
Callistemon shows a central prominent midrib and intramarginal nerves; and, 
on the same twig, two additional prominent nerves running parallel between the 
midrib and intramarginal nerves. Occasionally a leaf may be found with three 
additional nerves, two on one side and one on the other side of the midrib as 
shown in the Illustration. Drawings were rIbo exhibited showing the individual 
flowers solitary in the axils of the leaves and not formed into a spike as is 
usually seen in the normal forms of Callistemon . 

Mr. T. H. Pincombe exhibited specimens of fosBll insects from a newly- 
discovered outcrop in the Belmont district. 

Miss A. Melvaine exhibited specimens of a species of Stigmatomyces which 
has been determined by Mrs. Lennox of Canberm, F.C.T., as 8. tiarcophagae 
Thaxter. From an examination of the available literature, this species has been 
found to be a synonym of 8. limnophorae Thaxter, and the latter name, being 
earlier in use, has precedence. The fungus belongs to the peculiar order 
Laboulbenlales, and was found by Dr. M. J. Mackerras on the fly Calliphora 
augur in some of the field traps of the Division of Economic Entomology 
of the Council for Scientific and Industrial Research, in Canberra. The plants of 
this species grow in considerable numbers in a compact group on the integument 
of the posterior part of the fly, attached only by a small basal foot which is 
embedded in the chitinous integument. Through this the fungus derives its food 
supplies. So far as can he ascertained, no species of Btigmatomyces have been 
previously recorded for Australia. 

Miss L. Fraser exhibited co-type specimens of the following species of fumgi 
collected by her in New South Wales and recently described as new by H, Sydow 
(Ann. Myc., xxxv, 1, 1937); Puccinia oreilanc, Ustilapo curta, V . aerena, U. 
valentula, Sphacelotheca mutabilis , Sorosporium Fraserianum , polycarpum] 
Meliola Fraseriana , Dimcrina Acronychiae, Lcpfospkaeria aliena, PhyUachora 
bella, Ph. Lyonsiae t Diatrypella palmicola t Schiffnerula Rubi, Asterina 
australiensis, A. decumam, A, Fraseriana , A. polyloba , A. puellari *, A. recisa, 
Lembosia ardua, L. mlcrasca, ClypeoleUa Alpha oniae 9 c . Doryphorae, BelonopsU 
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eriophila , Dermatea Fraseriana , Tryblidaria atwtralieims, Aponella Casuarinac . 
A number of other specimens which had been Identified by Sydow were also 
exhibited. 

Mrs. E. Coleman forwarded additional notes on the nest hygiene of birds 
as follows: 

Nest Hygiene of the British 8ong Thrush , — Further observations make neces- 
sary some modification of my notes on nest hygiene of the British Song Thrush, 
published in The Proceedings, 1936, p. H. This season X have had three nests 
under even closer observation than those of last year. In each instance excreta 
were always removed directly from the cloaca of a nestling. In no instance, and I 
witnessed the removal over a hundred times, were excreta carried from the nest, 
but were swallowed by the adult bird as soon as taken. Often a parent bird fed 
two nestlings at a visit, disposing of both excrement-capsules in the same way. As 
both my camera and myself were fully screened, I think it must be assumed that 
this is the usual procedure, and that the actions of last season's birds were 
influenced by a knowledge of my proximity. Dead nestlings are always removed, 
but infertile eggs are allowed to remain in the nest. 

Nc.st Hygiene of the Blackbird . — In the matter of nest hygiene, the habits of 
the Blackbird follow closely those of the British Song Thrush. Fully screened, 
and with my camera also hidden, although placed within eighteen inches of the 
nest, I have watched both feeding and nest hygiene. In two instances the male 
bird was not seen at the nest. Polygamy was suggested. I watched both 
nests for a month, and photographed the brood in many stages. In one of them 
there were four nestlings. Except excrement, I doubt if the hen-bird could have 
taken much food herself. Many times I Baw her remove and swallow two, and 
even three, capsules at a visit. 


ORDINARY MONTHLY MEETING. 

26th May, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, in the Chair, 

Miss D. M. Cumpeton, Newtown; Mr. J. A. Dulhunty, Glebe Point, and Miss 
E. A. Mercer. B.Sc.Agr., Lindfield, were elected Ordinary Members of the Society. 

The President offered congratulations to Dr. Lilian Fraser on obtaining her 
Doctorate of Science of the University of Sydney. 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th April, 1937), amounting to 27 Volumes, 184 Parts or Numbers, 19 Bulletins, 
5 Reports and 11 Pamphlets, received from 86 Societies and Institutions and 2 
private donors, were laid upon the table. 

papers read. 

1. Two new Species and one new Variety of Drimys Forst., with Notes on 
the Species of Drimys and Bubbia Van Ttegh. of South-eastern Australia and 
Lord Howe Island. By Joyce W, Vickery, M.Sc. 

2. Revision of Australian Lepidoptera. Oecophoridae. vi. By A. Jefferis 
Turner, M.D., F.R.E.S. 


NOTES AND EXHIBITS. 

Mr. E. Cheel exhibited live plants of Owalis acetosella found naturalized in the 
MarrlckvlHe district, where it Is regarded as a very bad weed-pest in gardens. 
Samples of O, comiculata (see Tbese Proc., 1917, 612, and 1919, 626, for a note 
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on this species) were exhibited for comparison, as the foliage characters are very 
similar in general appearance. Mr. Oheel also exhibited live plants of Pelargonium, 
radulum which has been found not to breed true when raised from seeds. 

Mr. G. P. Whitley exhibited three post-larval specimens of a Snake Eel, 
Malvoliophift pinguis (Gunther, 1872). These were seined in 26 fathoms off 
Jervis Bay, New South Wales, and measured 41, 46, and 48 mm. They had passed 
the IsvptocephalUH stage and were practically metamorphosed, although no fins had 
developed. The myomeres numbered sixty-three, a very low number for an eel, 
and one specimen was conspicuously encircled by five brown bands. These eels 
were presented to the Australian Museum by Mr. Melbourne Ward, and an enlarged 
diagram of one specimen was also exhibited. 

The Secretary read a letter from Dr. It. Broom, a Corresponding Member, 
giving some details of recent finds of fossil anthropoid remains in South Africa. 

Mr. E. C. Andrews gave a short talk on his recent visit to Iceland and Norway. 


ORDINARY MONTHLY MEETING. 

30th June, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, in the Chair. 

The Donations and Exchanges received since the previous Monthly Meeting 
(26th May, 1937), amounting to 9 Volumes, 159 Parts or Numbers, 5 Bulletins, 
2 Reports and 7 Pamphlets, received from 78 Societies and Institutions and 1 
private donor, were laid upon the table. 

PAPERS reap. 

1. Australian Hesperiidae. vii. Notes on the Types and Type Localities. 
By G. A. Waterhouse, D.Sc., B.E., F.R.E.S. 

2. Revision of the Genus Pcrgusonina Mali. (Dipteva, Agromyzidue). By 
A. L. Tonnoir. (Communicated by Dr. O. A. Currie.) 

NOTES AND EXHIBITS. 

Mr. H, L. Jensen exhibited photographs of cultures of a blue-green alga 
(Impure cultures, but free from nitrogen-fixing bacteria) capable of growth in an 
inorganic, nitrogen-free medium in which a small but definite fixation of atmos- 
pheric nitrogen takes place (1*2- 1*4 mg m. N. per 50 c.c. medium in 8 weeks). 

Miss A. Melvalne exhibited specimens of roots of Kzovarpus c upressiforwiis 
Labi 11. parasitizing roots of Casuarina suberon a Ott, & Dietr. and also its own 
roots. The specimens were collected at Sussex Inlet, New South Wales, where the 
root systems were exposed by shifting sand. The roots of Caauarina suberom 
showed the presence of coralloid rootlets which have previously been recorded 
only for C. Cunninghamiana Mlq., C. glmica Sieb. and C\ torulam Ait. 

Mr. E. Cheel exhibited a series of specimens of Kunzea aB follows: Kunzea 
opposita F.v.M,, from near Timbarra, New England district, and Kunzea parvi- 
folia Scliauer, from Braidwood district. Also Kunzea sp M probably Kunzea valida 
F.v.M. , from GUgandra, Torrington, Guyra, N.8.W., and from Stanthorpe and 
Wallangarra, Queensland. The latter {K. calidu ?) has not previously been 
recorded by Bentham, although originally described as distinct by Mueller in 
Fragmenta, vi, 1867, 23. Specimens were also exhibited from Copmanhurst, very 
closely resembling Kunzea opposita and erroneously determined as this species, but 
further investigations are being made with a view to revising the whole series 
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variously determined as Melaleuca , Baeckea, Kunzea parvifolia, Kunzea pedun* 
cularis and Kunzea capitata. 

Dr. Lilian Fraser gave an account of the Ecology of Barrington Tops. 


ORDINARY MONTHLY MEETING. 

28th July, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, In the Chair, 

Mr. W. L. du Boulay, Elizabeth Bay, was elected an Ordinary Member of the 
Society. 

The President announced that the operation of the Wild Flowers and Native 
Plants Protection Act, 1927, has been extended for a further period of one year 
from 1st July, 1937. 

The Donations and Exchanges received since the previous Monthly Meeting 
(30th June, 1937), amounting to 20 Volumes, 143 Parts or Numbers, 5 Bulletins, 
1 Report and 5 Pamphlets, received from 74 Societies and Institutions, were laid 
upon the table. 


PAPERS READ. 

1. Galls on Eucalyptus Trees. A new Type of Association between Flies and 
Nematodes. By G. A. Currie, D.Sc., B.Sc.Agr. 

2. Notes on Fossil Diatoms from New South Wales. 1. By B. V. Skvortzov. 
( Communicated by Dr. A. B. Walleom.) 

3. The Growth of Soil on Slopes. By Professor J. Macdonald Holmes, Ph.D. 


ORDINARY MONTHLY MEETING. 

25th August, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, in the Chair. 

Mr. A. C. Simpson, Newtown, was elected an Ordinary Member of the Society. 

The President announced that arrangements are being made by the David 
Portrait Committee for the unveiling of the portrait of the late Sir Edgeworth 
David in Science House to take place on Wednesday, 29th September, 1937, at 
5 p.m. 

The President referred to the death of the welhknown naturalist, F. P. Dodd, 
of Kuranda, which took place on 27th July, 1937, 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th July, 1937), amounting to 16 Volumes, 170 Parts or Numbers, 13 Bulletins, 
2 Reports and 14 Pamphlets, received from 75 Societies and Institutions and 1 
private donor, were laid upon the table. 

PAPERS READ. 

1. A Monograph of the Australian ColydMdae. By H. J. Carter, B.A., F.RJE.S,, 
and E. H. Zeck. 

2. Notes on the Biology of Tabanus froggatti , T, gentilis and T. neobanalis 
(Diptera). By Mary E. Fuller, B.Sc, 

3. The Occurrence of the Australian Pilchard (Bardinops neopilchardutt) and 
its Spawning Season in New South Wales Waters, together with brief Notes on 
other New South Wales Clupeids. By Professor W. J. Dakin, D.Sc., C.M.Z.S. 
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NOTES AND EXHIBITS, 

Mr. B. Cheel exhibited fresh specimens of Eucalyptus taken from ten trees 
grown at Hill Top near Mittagong, and Ashfleld, raised from seed collected at 
Braidwood, Nerrigundah, Wyndham, Batlow, Laurel Hill and Tumbarumba. In 
Benthara's Flora Australiensis and Moore and Betche's Handbook of the Flora of 
New South Wales the species from wnich the seeds were taken is classified as 
E, amygdolina Labill., and commonly known as “Black Peppermint”, “Broad-leaf 
Peppermint” and “River White Gum” respectively. This classification was adopted 
by Mueller, Woolls, Deane, Maiden and others, but in more recent times the “Black 
Peppermint” and “River White Gum“ have been regarded as sufficiently distinct 
from the Tasmanian plants described under the name E. amygdalina by 
Labillardi&re, the names E. radiata of Sieber and E . numerom of Maiden having 
been taken up for the mainland forms. Bentham regarded E. radiata Sieber as a 
variety of E. amygdolina Labill., and included the “River White Gum” of Woolls 
from Bent's Basin under this variety. This has led to considerable confusion. 
In June, 1916, a series of specimens was collected from the above-mentioned 
localities by the exhibitor and handed to the late Mr. Maiden, with the result that 
it has been fairly clearly shown that the species E. radiata Sieber (DC. Prod., 
iii, p. 218, 1828, a specimen of which 1 b represented in the National Herbarium 
of New South Wales), together with E> numerom Maiden and E, dives ScUauer, 
may be regarded as distinct from E. amygdolina of LabiHardifere originally 
collected in Tasmania. More recently the names E. amtraliana , E. phellandra , 
E. Hobertsoni and E . Lindleyana var. stenophylla have been proposed as new 
species and new variety, but the resultant plants raised from seeds of these 
supposed new species show that they cannot be separated from E. radiata and 
E. numeroaa. Photographic illustrations of fully matured seed-capsules of the 
different species were exhibited to support the evidence shown in the leaf 
characters. 

Mr. Cheel also exhibited specimens, taken from plants in nature and in 
cultivation, of Leptospennum pendulum Sieber, listed as a synonym under 
L. attenuatum Sm.» by Bentham and others. The two species are abundantly 
distinct. Specimens of an undescribed species of Leptospermum closely related to 
L. jlavcscens var. grandiflorum Benth. (which is probably L. virgatum Schauer and 
L. Fetcrsoni Bailey) were also exhibited, together with several forms and varieties 
of L. fiavescens Sm., for comparison. 

MIsb Joyce Allan exhibited, from the Australian Museum Collections, the 
following shells commensal-parasitic on 8tarfiah, Sea-urchins, Mantis Shrimps, and 
Bdche-de-mer: Cap Limpet, Thyca bp., external on am of starfish, Linckia 
laevigata, from the Mandated Territory of New Guinea. — Small univalves of the 
genus Sty lifer living internally within the arms of the starfish Ophidiaster 
granifer from Masthead and North-West Islands, Great Barrier Reef. Two species 
living together, one of which encloses Its shell in a fleshy mantle covering. A 
species of Sfyli/er from the inside of the arms of Ophidiaster robiBardt from 
Masthead Island. — Two Bpecies of shells commensal externally on Sea-urchins. 
Stylifer brunnea on a Sea-urchin from Victoria, and Scalenostoma striata on 
FhyUacanthus annuUfera , Port Curtis, Queensland.*— A small bivalve, ScintUta 
ephippodonta , which lives in burrows of a South Australian mantis shrimp. — 
A species of Eulima which lives in the interior of b$che-de-mer (Holothuria), 
Queensland. Zoologists have found foreign bodies inside b6che-de-mer which they 
consider degenerated forms of these shells. — A small species, CaledonieUa 
montrouzieri , living amongst the legs and swimmerets of a mantis shrimp, 
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Oonodactylus chiragra , Hook Reef, near Port Denison, Queensland. The finding 
of this commensal-parasitic shell in Australia was most fortunate, as it led to the 
re-classifying of a southern Australian deep-water shell, Mysticoncha ivilsoni 
(Smith), which had previously and erroneously been placed in the genus 
Caleduniella by Basedow, 1905, and followed by Hedley, Thiele and other leading 
conchologists. 


ORDINARY MONTHLY MEETING. 

29th September, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, in the Chair. 

The President mentioned the death of Dr. F. G. Hardwick, who had been a 
member of the Society since 1922. 

The President announced that the Council had elected Mr. A. R. Woodhill 
as a member of Council in place of Professor T. G. B. Osborn. 

The President announced that the Council is prepared to receive applications 
for four Linnean Macleay Fellowships tenable for one year from 1st March, 1938, 
from qualified candidates. Applications should be lodged with the Secretary, 
who will afford all necessary information to intending candidates, not later than 
Wednesday, 3rd November, 1937. 

The President drew attention to the fact that the Seventh International 
Congress for Entomology is to be held in Berlin from 16th to 20th August, 1938. 

The Donations and Exchanges received since the previous Monthly Meeting 
(25th August, 1937), amounting to 12 Volumes, 127 Parts or Numbers, 16 Bulletins, 
2 Reports and 3 Pamphlets, received from 63 Societies and Institutions and 1 
private donor, were laid upon the table. 

papers read. 

1. On the Identity of the Butterfly known in Australia as Heteronympha 
philerope Boisd,, 1832. By G. A. Waterhouse, D.Sc., B.E., F.R.E.S. 

2. The Petrology of the Hartley District, iv. The Altered Dolerite Dykes. 
By Germaine A. Joplin, B.Sc*, Ph.D* 

3. Notes on Australian Mosquitoes (Dlptera, Culicidae). Hi. The Genus 
Aedomyia Theobald. By I. M. Mackerras, M.B., Ch.M., B.Sc. 

4. Notes on Australian Mosquitoes (Dlptera, Culicidae). Iv. The Genus 

Tkeobaldia , with Description of a New Species. By D. J. Lee, B.Sc. 

NOTES AND EXHIBITS. 

Professor W. J. Dakin gave a short account of the occurrence of the Australian 
Pilchard and the life-history of the Australian Prawn. 

The life-history of the Penaeidae has always aroused considerable scientific 
interest by reason of two facts: (1) The difference from the general type of 
development seen in the Decapoda — the expulsion of eggs which hatch as free- 
swimming nauplii; and (2) the singular difficulty which has been experienced 
all the world over in obtaining a complete series of larvae which could be definitely 
associated with an authenticated species of Peneus. 

A very complete study of Peneus plebejux Hesse, off the coast of New South 
Wales and in the estuaries of the Clarence River, Port Stephens, Broken Bay, 
Port Jackson, Port Hacking and Lake Illawarra, has shown that, whilst its post- 
larval life and its growth to a moderate slse take place in the river estuaries 
and coastal lakes of New South Wales, its reproduction takes place in the ocean. 
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The protozoeal stages are not unlike those of the Brazilian species observed by 
Muller in 1863. A surprising feature of the life-history is the sequence of post- 
mysis stages during which the telson gradually changes in form until the adult 
characters are acquired. Larvae of all stages have been taken between May and 
August. The young King Prawns enter the estuaries during the pelagic stages. 
An account of the chief differences between the larval stages was given by Professor 
Dakin, The reproductive period in the sea extends at least from late summer up 
to September. 

Mr. A. R. Woodhill exhibited specimens of larvae of the mosquitoes Aedes 
(Pseud osbusca) coneolor , Cut ex fatigans , Aedest (Ochlerotatus) vigilax, and 
Mcgarhinux spedosus and gave a short account of the habitat and salinity 
tolerances of the various species of larvae. 

Mr. A. N. Colefax sent for exhibition the results of two quarter-hour catches 
taken at Lake lllawarra. They were taken with a very coarse net and an ordinary 
coarse net. One haul revealed the presence of an enormous number of a new 
genus of mysid crustacean, while the other contained a large quantity of a copepod, 
also a new genus. The hauls both reveal the high productivity of the lake, 

Mr. E, Cheel exhibited specimens of a species of lichen, Parmeliopsis semi * 
viridis (F.v.M.) Nyl., collected at Curie wie in February, 1933, by himself, and at 
Copeton, near Invereil, by Mr. A. E. Watson recently. Previous records tor thlB 
interesting lichen, which rolls from place to place on the surface of the soil, are 
given in the Proceedings of this Society (1909, p. 501; and 1913, p. 396), and a 
note on its peculiar habit in the Australian Naturalist (Vol. 3, 1916, p. 1922), 

Mr. A. H. Voisey exhibited specimens of Linopraductus spring surensis Booker 
and other brachiopods from Kimbrikl, 12 miles from Wingham, where they occur 
on a horizon low down in the Kamflaroi rocks; also fossil plants ( Thlnnfeldia and 
Cladophlcbis) of Triassic age from near Laurieton, Camden Haven district. 

ORDINARY MONTHLY MEETING. 

27th October, 1937. 

Mr. E. C. Andrews, B.A., F.R.S.N.Z., President, in the Chair. 

The President reminded candidates for Linnean Macleay Fellowships, 1938-39, 
that Wednesday, 3rd November, 1937, is the last day for receiving applications. 

The President informed members that the Council had decided that when the 
author of a paper so desires the date of receipt of his manuscript by the Society 
shall be printed at the head of the paper and that in such cases no material 
alteration of the paper shall be allowed after the date indicated. 

The Donations and Exchanges received since the previous Monthly Meeting 
(29th September, 1937), amounting to 19 Volumes, 209 Parts or Numbers, 9 
Bulletins, 2 Reports and 8 Pamphlets, received from 86 Societies and Institutions 
and 1 private donor, were laid upon the table. 

PAPERS READ. 

1* Notes on Australian Orchids, ili. A Review of the Genus Cpmbidium in 
Australia, it. By Rev. H. M, R. Rupp, B.A. 

2. The Ecology of the Upper Williams River and Barrington Tops Districts, 
t. Introduction. By Lilian Fraser, D.Sc., and Joyce W. Vickery, M.Sc. 

3. Notes on some Species occurring in the Upper Williams River and Barring- 
ton Tops Districts, with Descriptions of New Species and Varieties. By Lilian 
Fraser, D.Sc., and Joyce W. Vickery, M.Sc. 
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4. The Occurrence of Graptolites near Yass, N.S.W. By Kathleen Sherrard, 
M.Sc., and Ii. A. Keble, F.G.S, 


NOTES AND EXHIBITS. 

Mr. D. Gilmour and Mr. M. Griffiths exhibited photographs and specimens 
Illustrating a survey of the animal ecology of a freshwater pond which is being 
carried out at Narrabeen. A permanent pond of this type, with a complete covering 
of aquatic vegetation, is rather unusual in Australia. An account was given of the 
methods used in the investigation and attention was drawn to a food-chain illus- 
trating the interrelations of the individuals of the animal community. 

Mr. Consett Davis exhibited a series of aerial photographs of the Five Islands. 

Rev. H, M. R. Rupp exhibited a flowering specimen of a new Australian 
Dendrobtum (/>. Fleckcri White and Rupp) from the neighbourhood of Cairns. 

Mrs. C. A. Messmer exhibited a flowering specimen of Boronia (? B. anvmoni - 
folia ) from Mlttagong. 

ORDINARY MONTHLY MEETING. 

24th November, 1937. 

Mr. E, C. Andrews, B.A., F.R.S.N.Z., President, in the Chair. 

Mr. L. R. Clark, Cremorne; Dr. Edward Ford, Sydney University; Mr. G. L. 
Kesteven, Str&thfleld; and Mr. R. D. Wilson, Department of Agriculture, Sydney, 
were elected Ordinary Members of the Society. 

The President announced that the Council had reappointed Miss Elizabeth C, 
Pope, B.Sc., Mr. H. F. Consett Davis, B.Sc., Mr. A. H. Voisey, M.Sc., and Miss 
lima M. Pidgeon, M.Sc., to Linnean Macleay Fellowships in Zoology, Zoology, 
Geology and Botany respectively, for one year from 1st March, 1938, 

The Donations and Exchanges received since the previous Monthly Meeting 
(27th October, 1937), amounting to 3 Volumes, 74 Parts or Numbers, 1 Bulletin, 
4 Reports and 1 Pamphlet, received from 56 Societies and Institutions, were laid 
upon the table. 


PAPERS read. 

1. The Carboniferous Sequence in the Werrie Basin (With Palaeontological 
Notes by Ida A. Brown, D.Sc.). By S. W. Carey, M.Sc. 

2. The Ecology of the Central Coastal Area of New South Wales, i. The 
Environment and General Features of the Vegetation. By Ilnia M. Pidgeon, 
M.Sc., Linnean Macleay Fellow of the Society in Botany. 

3. A Note on the Aacigerous State of Clariceps Panpali S. & H. in Australia. 
By W. L. Waterhouse, D.Sc.Agr. 

NOTES AND EXHIBITS. 

Mr. E. Cheel exhibited specimens of juvenile and adult foliage taken from an 
original plant raised from seed received from Botanic Gardens, Berlin, in 1913, 
under the name CalliHemon amoenus . together with foliage and colour notes of 
flowers raised from seeds of the Berlin plants. The flowers of C. amoenua are 
creamy white (vide Lemaire’s Illust. Horticole), The flowers of the plants raised 
from the Berlin seeds are reddish-purple to purple-garnet. The flowering spikes 
of the plants raised from the original plant are almost identical, but the foliage 
characters of the Australian raised seedlings are very variable, the leaves being 
much larger and coarser than those of the parent plant. 
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Received during the period 29th October, 1936, to 27th October, 1937. 

(From the respective Societies, etc., unless otherwise mentioned.) 

Abhk ¥ btwvth. — Welsh Plant Breeding Station, University College of Wales. "The Welsh 
Journal of Agriculture'’, xiil ( 1937) ; Survey of the Work of the Agricultural Depart- 
ments of the University College of Wales (1936). 

Accra. — Geological Survey Department. Gold Coast Colony. Report for the Financial 
Year 1935-36 (1936). 

Adki,a idk. — Department of Mines; Geological Survey of South Australia. Annual Report 
of the Director of Mines and Government Geologist for 1935 (1936) ; Bullotin No. 16 
(1937) ; Mining Review for the Half-years ended 30th June, 1936 (No. 64) <1936) 
and 3lst December, 1936 (No. 6E) (1937).-*- -Field Naturalises' Section of the Royal 
Society of South Australia and South Australian AQuorium Society. "South 
Australian Naturalist", xvi, 4 (1937); xvii, 1-4 (being "National I ‘ark, South 

Australia") (1936). — Public Library , Museum and Art Gallery of South Australia . 
52nd Annual Report of the Board of Governors, 1935-36 (1936) ; Records of the South 
Australian Museum, v, 4 (T.p. & c.) (1936). — Royal Society of South Australia. 
Transactions and Proceedings, lx (1936).— South Australian Ornithological Associa- 
tion. "The South Australian Ornithologist", xiil, 8 (1936); xiv, 1-3 (1937). — 
University of Adelaide . "The Australian Journal of Experimental Biology and 

Medical Science", xiv, 3-4 (T.p. & c.) (1936); xv, 1-3 and Supplement (1937). — 
Woods and Forests Department. Annual Report for the Year ended 80th June, 1936 
(1936). 

Albany York State Library, University of the State of New York. New York 

State Museum Bulletin* Nos. 305. 307-309 (1936-1937); New York State Museum 
Handbook 11, 16 (1935, 1936). 

Aloior — / nafifut Pasteur d'Algcrie, Archives, xiv, 4 (Contents) (1936) ; xv, 1-2 (1937). — 
JSocfcHd d'ffisloire NafureJle de VAfriquc du Nord. Bulletin, xxvll, 6-9 (T.p. & c.) 
(1936 ) ; xxviti, 1-3 (1937). 

Amsterdam. — Koninklijke Akademie van Wetenschappen . Proceedings of the Section of 
Sciences, xxxvlti, 6-10 (T.p. A c. and Index) (1935) ; xxxix, 1-10 (T.p. ft c.) (1936) ; 
Verhandelingen AtdeeUng Natuurkunde, 2* Sectie, xxxiv, 1-6 (T.p. & c.) (1934-1936); 
xxxv, 1-4 (T.p. & c.) (1936 ), — Nedtrlandsfht Kntomologische Verceniging. Entomolo- 
gisehe Berlehten, lx, 210-215 (1936-1937) ; Tijdschrift voor Entomologie, lxxtx, 3-4 
(T.p. A c.) (1936) ; lxxx, 1-2 (1937). 

Ann Arbor. — University of Michigan. Contributions from the laboratory of Vertebrate 
Genetics, Nos. 1-5 (1936-1927) ; Contributions from the Museum of Palaeontology, 
T.p. A c. for Vol. Iv (1936) ; v, 1-6 (1926) ; Miscellaneous Publications of the Museum 
of Zoology, Nos, 31-34 (1936-1937) ; Occasional Papers of the Museum of Zoology, 
Nos. 325-348 (1936-1937); Papers of the Michigan Academy of Science, Arts and 
tetters, xxi, 1936 (1936), 

Athkns. — Zoological Institute and Museum, University of Athens. Acta, i, 6-10 (1936- 
1937). 

Auckland. — Auckland Institute and Museum. Records, 11, i (1936). 

Baltimore, — Johns Hopkins University , Bulletin of the Johns Hopkins Hospital Ux* 2-8 
(T.p. A c.) (1936) ; lx, 1-6 (T.p. A c.) (1937); Ixi, 1-3 (1937). 
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Bandobno - — Dienst van den Mijnbouw in Nederlandsch- Indie. Bulletin of the Netherlands 
Indies Volcanological Survey, Nos. 76-79 (1936-1937). 

Barcelona, — Academia de Ciencies < Arts. Butlletl, Teroera Epoca, vi, 7 <1936) ; 
Memories, Tcrcera Epoca, xxv, 11-16 (1936) ; Nomina del Personal Academic, 1935-36 
(1935). 

Basel.-— N a turf orach end e Gesellschaft. Verhandlungen, xlvli, 1935-36 (1936). — 

Schwelxerische N aturforsohende Geaellschaft . Verhandlungen, 117, Jahresversamm- 
lung, 1936 (1936). 

Batavia. — Departement van Economische Zaken. Bulletin du Jardin Botanique, Serie iil, 
x 111, 4 (T.p, & c.) ( 1936 ); xiv, 1-2 (1936-1937); xv, 1 (1936); “Treubta", xv, 4 
(T.p. & c, ) (1936) ; xvi, 1 (1037). — Ko«i«fcIi)fce N atuurkundige Vereeniging in Nede r- 
landsoh-Indie. Natuurkundlg Tijdschrift voor Nederlandsch-Indie, xovt, 4 (T.p. & c. ) 
(1936); xevli, 1-7 (1936-1937). — Natuuricefen-scAappciGke Raad voor N ederlandsah- 
Indie tc Batavia (Netherlands India Science Council). Publication, Nos. 10 (Maart, 
1937); 12 (Augustus, 1937). 

Bergen. — Bergen# Museum. Arbok, 1936, 2 (T.p. & c. ) (1937) ; Arsberetnlng, 1935*36 
(1936). 

Berkeley. — University of California. Bulletin of the Department of Geological Sciences, 
xxiv, 1-7 (1936-1937); Publications, Botany, xix, 5 (1936); Entomology, vi, 13 
( 1987); Physiology, viii, 9-11 (1936) ; Public Health, ii, 2 (1936); Zoology, xli, 8-16 
(1936-1937); Publications of the University of California at Eos Angeles in Bio- 
logical Sciences, i, 7-8 (1937). 

Berlin. — Deutsch-Auslandisoher Buchtauach. "Flora**, Neuo Folge, xxx, 4 (T.p. & c. ) 
(1936); xxx 1, 1-4 (T.p, & c.) (1936*1937); xxxii. 1 <1 937).-— Bouts eAc Entomolo - 
giache Geaellschaft, E.V. Deutsche JOntomologlacho Zeltschrlft, 1935, 3-4 (T.p. & c.) 
(1936); 1936. 1-4 (1936-1937); Mittellungen, vii, 1-10 (T.p. & c.) (1936-1937); viii, 
1 (1937). — Zoologiache Museum. Mittellungen, xxi, 2 (T.p. & c.) (1936); xxii, 1 
(1937), 

Berlin-Dahlem. — Botaniach Garten und Museum. Notizblatt, xiii, 118-119 (1936-1937). — 
Deutsches Entomologischea Institut. — Arbelten uber morphologlacho und taxonomisohe 
fintumologlo aus Berlin-Dahlem, Hi, 3-4 (T.p. & c.) (1 936); Iv, 1-2 (1937); Arbelten 
uber physiologlscho und angewandte Entomoioglc aus Berlin-Dahlem, ilt, 3-4 
(T.p. & c. ) (1936) ; iv, 1-2 (1937) ; Entomologische Bciheftc aua Berlin-Dahlem, 
iil-iv (1936-1937). 

Bern.-— Naturforachende Geaellschaft. Mittellungen a.d. Jahre 1936, 1-2 (T.p. & c.) 
(1936-1937). 

Bloemfontein. — Nasionale Museum. Soologleso Navorsing, i, 3-6 (1936-1937). 

Boloona. — Istituto di Entomologia della R. Universita di Bologna (formerly Labor atorio 
di Entomologia del R. Istituto Superiors Agrario di Bologna ). BoUettlno, vii (1934- 
1935) ; viii (1935-1936). 

Bombay. — JSombai/ Natural History Society. Journal, T.p. & c. for xxxvlii, Nos, 3-4 
(1937); xxxix, 1-2 (T.p. & c.) (1 936-1937); xxxix, 3 (1937). 

Bonn. — NaturAisforiscAer Verein der Rheinlande und Westfalcns. "Decheninna”, xcill- 
xciv (1936-1937). 

Boston. — A merican Academy of Arts and Sciences , Proceedings, lxxi. 3-10 (T.p. & o.) 
(1936-1937),— -Boston Society of Natural History . Proceedings, xli, 5 (1937); New 
England Museum of Natural History, Annual Report, 1936-1937 (1937), 

Brisbane.^— D epartment of Agriculture. Queensland Agricultural Journal, xlvl, 5-6 
(T.p. & c.) (1936) ; xlvli, 1-6 (T.p. & c.) ; xlviil, 1-4 (1937).— Department of Mines: 
Geological Survey of Queensland. "Queensland Government Mining Journal'*, xxxvil, 
Oct.-Dec., 1936 (T.p. & c.) <1936); xxxvlii, Jan. -Sept., 1937 (1987). — Queensland 
Museum. Memoirs, xl, 2 (1937).— Queensland Naturalists’ Club and Nature- Lover*' 
League. "The Queensland Naturalist", x, 2-3 0937). 
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Brno. — JM rodovedeofca. Fafeuita, Masarykovy Cnl versify- “Reliquiae Formanekianae'* 
by C. Vandas (1909). 

Brooklyn. — Brooklyn Botanic Garden . “<ionetU'.8’\ xxl, 6 (T.p., & c.) (3936); xxii, 1-5 

(1937). 

Bruhrkl *. — Academic Boyalt dee Sciences, dca Lettres et dea Beau$~Art& de Belgique, 
103 mt Annuaire, 1937 (3 937 ) ; Bulletin tie la CUiaae dea Sciences* 5 OT * 

gfrle, xxii, 6-32 (T.p. & c.) (1936); xxili, 3-5 (1937). — Mutute Boyal d’Hintoire 

Naturclle do Belgique. Bullelin, xii. 1-33 (1936); Mtmoires, Nob. 74-78 (1936); 
M6rnoires, 2 m * S£rle, Fasc. 4-7 (3 936) ; MGmolres, Hors S6rie (RGsultnts Scien- 
tHiqucs du Voyage aux Indee Orientales NAerlandalses), T.p. & c. for Vol. iv 
(1936).“ — Sooidttf Kntotnologique de Belgique. Bulletin and Atmales, Ixxvi, 6-12 
(T.p. & c.) (1936); lxxvii, 1-6 (1937). — SociMti Boyalc de Botanique de Belgique. 
Bulletin, lxvill, 2 (T.p. & c.) (1936); Ixix, 1-2 (T.p. & e.) ( 1930-1937 ) SocidM 

Koyalc Zoologique de Belgique, Annates, lxvl, 1935 ( 1936). 

Budapest .. — H ungarian A r ationa/ Museum: Zoological Department. Annates Historico- 
Naturalcs, xxx (1936), 

Buhnos Annas. — Miniaterio de Agricultural dc la Nacion. Memoria de la Comiaion 
Central de lnveBtlgaclones sabre la Lungosta. Correspond iente al Ano 1934 (1936). — 
Museo Argentina de Cienciaa Nnturalca. Annies, xxxviif (1934-1936). — -Sociedad 
Argentina dc Cienciaa Naturalea. lievista "Fhysis", xii. 43 (1936). — Soviedad 

Entomologioa Argentina Revista, vlU (complete) (1936). 

Buitkn7.org . — N ederlandsch^ Indisc he Eufomolopiftche Vcreenipiny. Enlmnologlschu 

Mcdedoelingeii van Nederlandsch-lndie, T.p. & c. for 1-11 (1935-1936); II, 4 (1936); 
Hi, 1-3 (1937). 

Cairns. — -North Queensland Naturalists' Club. “North Queensland Naturalist 4 *, v, 49 
and Supplement, GO and Supplement, 51 and Supplement (1937). 

Calcutta. — Geological Survey of India. Memoirs, Ixix, 1 (1937) ; Ixx, pt. 2, No. 1 (1936) ; 
Jxxl (1937) ; Memoirs, Palaeontoiogia Indian, N.S. xx, 6 (T.p. & c. ) (1937) ; xxii, 6 
(1936); xxili, 1 (1936) ; xxlv, 1 (1 937 ) ; Records, lxxl, 2-3 (1936) ; lxxli, 1 (J937).-— 
Zoological Survey of India. Memoirs of the Indian Museum, xl, 4 (T.p. & c. ) (1936- 
1937); Records of the Indian Museum, xxxviil, 2-4 (T.p. & c\) (1936-1937); xxxlx, 
1-2 (1937). 

Cambridge. — Cambridge Philosophical Society. Biological Reviews, xi, 4 (T.p. & c.) 
(1936); xll, 1-3 ( 1937),— l/nivcrsif p of Cambridge. Abstracts of Dissertations 

approved for the Fh.D., and M.LUt. Degrees during the Academical Year 

1936-36 (1936). 

Cambridge, Mass.- -Museum of Comparative Zoology at Harvard College. Annual Report 
of the Director for 1935-36 (1936) ; Bulletin, Ixxix, 6-7 (1936) ; lxxx, 2-8 (1936- 
1937) ; lxxx), 1-3 (T.p. & c.) (1937) ; lxxxil, 1 (1937). 

Canberra. — C ommonwealth Bureau of Census and Statistics, Official Year Book, No. 29, 
1936 (1936). — Council for Scientific and Industrial Research: Divisions of ISoonomiG 
Entomology and Plant Industry. Contributions (Economic Entomology), Nos 103- 
109; (Plant Industry), Nos. 50-76 (1936-37). 

Care Town. — Koynl Society of South Africa. Transactions, xxlv, 2-4 (T.p. & c.) (1936- 
1937). — South African Museum. Annals, xxiv, 4 (1936) ; xxxi, 3 (1936) ; xxxli, 2 
(1937) : Report for Vear ended 31st December, 1936 <1937). 

Chicago. — Field Museum of Natural History. Botany. Leaflet 18-20 (1936-1937) ; 

Publications, Botanical Series, lx* 3 (1937 ); xi, 6 (T.p. & c.) (1936) ; xiR, pt. 1, 
No, 3; pt. 2, No. 1; pt. 2, No. 2; pt. 6; xv ; xvii, 1 (1936-1937); Geological Series, 
vi, 15-17; vii, 1-2 (1938-1937); Report Series, xi, 1 (1937); Zoological Series, xill, 
9-10 (1936-1987); xx, 13-22 (1936): xxii, 1-2 (1936).— John Crerar Library. 38th 
Report for the Years 1932-1936 <1937). 

Christchurch. — C anterbury Museum. Records, Iv, 2-S (1935, 1937). 

Cincinnati.*— - idoyd Library. Bulletin, No. 35 (1936). 
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Cluj.- — Gradina Botanica. Buletinul, xvi, 1-4 and Appendix 1 (T.p. Ac.) (1936) ; xvit, 
1-2 (1937) ; Contributions botanlques de Cluj, ii, 5-11 (1936-1937). 

Coimbra. — Universidade dc Coimbra : Instituto Botanica . Boletim da Socledade Broteriana. 
Serie it, xi (1936); “Conspectus Florae Angolensia", edited by Dr. D. W. Carriaso, 
Vol. 1, Faec. 1 (1937) ; Muscu Zoologico : Arqulvos da Seccao de Blologia o Parasito- 
logia, H, 3 (1935) ; Memoriae e Estudios, Serie i, No. 71, FIs. 8-9; 80-88 (1935-1 936) ; 
Serie iv, No. 2 (1935) ; Serie vl, 3 (1935). 

Columbus.- -Ohio State University and Okio Academy of Science . “Ohio Journal of 
Science”, xxxvi, 5-6 (T.p. & o.) (1936) ; xxxvii, 1-4 (1937). — OMo State University : 
Ohio Biological Survey. Bulletin 33 ( 1936), 

Co run Hagen*. — Dct Kongelige Danskr Videnskabernes Selskab. Biologiske Meddelelser, 
xtii, 6-10 ( 1936-1937); Mfimolres, Section des Sciences, 9 me S£rie, vii, 1 (1937). ~ 
Zoological Museum of the University . Publications, No. 77 ( 1 936). 

Dublin. — Royal Dublin Society. Economic Proceedings, HI, 2-4 (1936-1937); Scientific 
Proceedings, N,S. xxi, 35-53 ( 1936-1937).- — Royal Irish Academy. Proceedings, 

Section B, xliii, 5-13 ( 1936-193 7). 

Durban. — Durban Museum. Annual Report of the Durban Museum and Art Gallery for 
Municipal Vear, 1935-36 (no date) ; Jubilee of the Durban Museum, 1887-1937 (no 
date ) . 

East Ranking, — Michigan State College of Agriculture and Applied Science. Report of 
the Division of Veterinary Science for the Year ending June 30, 1936 (no date). 

Edinburgh. — Royal Botanic Garden. Notes, xix, 93 (1936) : Transactions and Pro- 

ceedings of the Botanical Society of Edinburgh, xxxti, 1, Session 1935-36 ( 1936). — 
Royal Physical Society* Proceedings, xxli. 5 (T.p. & c.) (1936). — Royal Society of 
Edinburgh. Proceedings, 1 vl, 3 (T.p, & c. ) (1936) ; lvil, 1-2 (1937) ; Transactions, 
lvili, 3 (T.p. Ac.) (1936). 

Frankfurt a.M —Scnckcnbergische Naturforschcnde Gesellschaft. Abhandlungon, Abh. 
431-437 (1936-1937); “Natur und Volk”, lxvi, 6-12 (T.p. A c.) (1936); Ixvti, 1-8 
(1937) ; “Die Entwicklung unsercs Kalenders" by Dr. It. Blochmarm (Kiel, 1935). 

Ghnbva. — HaciAtt dc Physique et i UHiatoirc Ntiturclle. Comptc Rendu des Stances, HU, 3 
(T.p. & c.) (1936); Uv, 1-2 (1 937), 

Obnova. — Societa Entomologica Jtaliana . Bollettino, lxvil, 7- 1 u (Index) ( 1935); Ixviii, 
1-10 (T.p. & c.) (1936); Ixlx, 1-6 (1937); Memorie, xiv, 1935, Fuscicoto Pnlco 

(1935) ; xv, 1936, 1 (1936). 

Glen Osmond. South Australia.*— U'ai/e Agricultural Research Institute . Thirty-seven 
Separates (1936-1937); Report, 1933-1936 (1937). 

Granville. — Denison University. Journal of the Scientific laboratories, xxxi, pp. 93-259 
(T.p. & o. ) (1936-1937); xxxii, pp. 1 -131 (1937). 

Halifax. — Nova Scotian Institute of Science. Proceedings, xix, 2, 1935-36 (1936). 

Ha&lbm. — Soctfftf IloUandaise des Sciences. Archives Nderlandalsas de Phonetique 
expGrlmentale. xlll (1937) ; Archives N4erlandaltu*s de Zootogic, ii, 2-4 (T.p. & c.) 
(1936-1927); Archives NSerlandaisea des Sciences exactes et naturelles, SArle IIJC 
(Archives NGer Ian daises de Physiologic de 1’hormne et. ties anlmaux), xxi, 3-4 
(T.p. & c.) 0936); xxli, 1-2 (1937). 

Hblsingfork. — Socictas pro Fauna et Flora Fennica . Acta, lvili (1935-1936) ; lix (1937) ; 
Acta Botanica Fennica, xvl-xvIH (1935-1936); Acta Zoologica Fennica, xvi -xix 
(1934-19116) ; xx (1936); xxi (1936) ; Memoranda, xi, 1934-35 (1935-1936).— Sooietaa 
Seientiarum Fennica . Arsbok-Vuosiklrja, xiv, 1935-36 (1936); Bidrag till Kannedom 
af Finlands Nattir och Folk, lxxxv, 4 (1936) ; Commentationes Biologieae, v 

(complete) (T.p. & c.) (1936); vi (complete) (T.p, & c.) (1936); Commentationes 
Physico-mathematlcae, lx, 1-10 (1937). — Sooiefae Zoolog. -botanica Fennica Vanamo. 
Animalia Fennica, lii (1936); Annales Botanic!, vl-vli (1935-1936); Annales 
Zoologicl, iii (1935-1937) ; lv (1936). — Suomein HyonteistieteelUnen Seura ( Entomo- 
logical Society of Finland ). Suomen HyonteistieteelUrien Aikakausklrja (Annales 
Hntomologlci Fennioi), ii, 1-4 (T.p. & c.) (1936); iii, 1-2 (1937), 
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Hiroshima. — Hiroshima University. Journal of Science, Series B, DJv. 1, v, 1-6 (1936- 
1937) ; Dlv. 2, ill, 4 (1937). 

Hobart.— -Royal Society of Tasmania. Papers and Proceedings for the Tear 1936 (1937). 

Honolulu. — Bernice Pauahi Bishop Museum . Bulletins, 141, 143-145, 147, 149 0 936- 
1937); Occasional Papers, xii, 4-24 (T.p. & e.) (3936-1937); xiii, 1-9, 11-14 (1937). 

Indianapolis. — Indiana Academy of Science. Proceedings, xlv, 1935 (1936). 

Iowa City. — University of Iowa. University of lows Studies. Studies in Natural History, 
xvU, 4-5 (1936-1937) ; Check List and Price List of University Studies (N.S. No, 922) 
(1937). 

Ithaca, N.Y. — Cornell University. 65 Theses and Abstracts of Theses (Nos. 1364, 1616- 
1620, 3522-1526, 1528-1532, 1534-1525, 1541, 1 544, 1546, 1548, 1560, 1 552, 1565, 
1557-1662, 1564-1567. 1569-1575, 1577-1584, 1586, 1587. 1589, 1590, 1592, 1691-1604 
(1933-1937); The George Fisher Baker Non-Besident Lectureship in Chemistry, xlv 
(1936). 

Jamaica Plain. — Arnold Arboretum. Journal, xvil, 4 (T.p. & c. ) (1936) ; xvlii, 1-3 
(1937). 

Johannesburg. — South African Association for the Advancement of Science. "South 
African Journal of Science", xxxlii, 1936 ( 1937). 

Kuhashiki . — Ohara Institute for Agricultural Research. Her i elite, vM, 3-4 (1986-1937). 

Kyiv. — Academic des Sciences d'Ukraine, Institut Botanique. Journal, 8(1G)-10(1S) 
( 1936 ). 

Kyoto. — Kyoto .Imperial University . Memoirs of the College of Science, Series B, 

T.p. & c. for xi (1935-1936) ; xli, 1-2 (3936-1937). — Tafceuchi Entomological Labora- 
tory. Tenthredo. Acta Entomologlca, i, 1-3 (1936-1937). 

Laguna.-— U niversity of the Philippines: College of Agriculture . "The Philippine Agri- 
culturist", T.p. & c. for xxiv (1936-1936); xxv, 5-10 (1936-1937); xxvl, 1-4 (1937). 

La Jolla. — Scripps Institution of Oceanography of the University of California. Bulletin, 
Technical Series, lv, 2 (1936). 

La Plata. — Instituto del Musco de la Universidad National dc La Plata. Anales del 
Museo de La Plata, Kntrega Especial en homenaje a la Memoria de Florentino 
Ameghlno (1936) ; Notas del Museo de La Plata, Antropologia, i, 2-5 (1936-1937) ; 
Botanica, i, 10-11 (1936-1937) ; Paleontologla, 1, 8 (1937); Zoologla, i, 2-5 (1936- 
1937); Obras completas y Correspondence Ctentlflca de Florentino Ameghino, xxll- 
xxiv (Indices generates) (1936); Revista, N.B. i, Section Zoologla, pp. 3-30 (1937); 
"La Posiclon sistematica del Orden Ammonoides", by E, Fossa-Mancini (From Rev. 
Mus. La Plata, (N.S.), 1, Seccion Paleontologla, pp. 35-66) (1936) ; "Sobre dos Instru- 
mentos lltlcos notables de Patagonia", by D. Frenguclli (From Rev. Mus. La Plata, 
(N.8.), i, Seccion Antropologia, pp. 3-16) (1936). 

Lb Caire (Cairo).*— Ministry of Agriculture , Egypt. Technical and Scientific Service, 
Fouad I Agricultural Museum, Bulletin No. 149 ( 1936). — SociM Royals Entomo- 
logique d'Egypte. Bulletin, 1, Annfce 1908-1909 U908-1910)-xx, Annfie 1936 (1936) ; 
M^molres, 1 (1 908-1918)-lv (1930-1937); Publication public ft. 1'Occaslon de la xtv m * 
Exposition agrteole et industrielle du Caire organist par la Soctetfi Royal d*Agrl- 
culture, 16 Fftvrler, 1931 ; St a tuts. 

Leningrad. — Aoadrfmie des Sciences de VV.R.3.8 . Bulletin, Classe des Sciences math4- 
matlques et natureltes, S<*rle Blologtque, 1936, Nos. 1-6 (1936) ; 1937, Nos. 1-2 
(1937); 86He Chlmique, 1936, Nos. 4-6 (1936); 1937, Nos. 1-2 (1937); Comp tea 
Kendus (Doklady), Nouvelle S4rle, 1936, 111, 3-9 (1936) ; lv, 1-3, 6-9 (1936) ; 1937, 
xlv, 1-2, 4. 6-9 (Index for xiv, Jan.-Mar„ 1937) (1937); 1937, xv, 1-9 (1937); xvi, 
1-4 (1937); Report delivered at a Special Meeting of the Academy on 9 December, 
1936, by N. P, Kasterin entitled "Generalisation of Aerodynamic and Electrodynamic 
Fundamental Equations" (1937).— Geological and Prospecting Service, U.S.S.R, 
Problems of Soviet Geology, 1936, Vi, 6-12 (1936) ; 1987, vli, 1-4 (1937). — Lenin 
Academy of Agricultural Science* in U.8.B.R, : Institute of Plant Industry. Bulletin 
of Applied Botany, of Genetics and Plant Breeding, Series 1, No. 2 (1987) ; Series 11, 
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Nos. 10-11 (1936-1937); Series lii, Nos. 14-16 (1936) ; Institute for Plant Protection: 
Bulletin of Plant Protection, Series i, No. 19 (1936); Plant Protection, Fasc. 9-11 
(1 MG).—8octM Bntotnologiquc dc VU.R.S.S. Hevue d'Kntomologie de rtT.R.S.S , 
xxvi, 1936, 1-4 (T.p. & c.) (1936); xxvil, 1937, 1-2 (1937). 

LiftaM. — 8oci6td Royalc des Sciences de L\4ge . Bulletin, 6 m * AnnSe, 6-12 (T.p. & c.) 

(1936); 6"'* AnnOc, 1-6 (1937); M*molres, 4"'* S4rie, i (1936). 

Lima. — Sociedad Geologica del Peru. Boletin, vtll, 1-2 (1936). 

Lisboa .-r-Universidade de Lisboa, Facnldade de Ctenoid », Institute Botanico. Trabalhos, 
il (1933-1934). 

Liverpool. — Liverpool School of Tropical Medicine. Annals of Tropical Medicine and 
Parasitology, xxx, 3-4 (T.p. & c.) (1936) ; xxxi, 1-2 (1937). 

Ljubljana. — Prirodoslovno drustvo (Natural Science Society). Prirodoslovno Raaprave, 
Kujlfftt (Vol.) 1 (complete) (1931-1932); ii (complete) (1933-193G). 

London. — British Museum ( Natural History). Flora of Jamatca. By W, Fawcett and 
A. B. Rendle, Vol. vll, by the late S. le M. Moore and A. B. Rendle (1936) ; Mosquitoes 
of the Ethiopian Region. Part 1. By Q. H. Hopkins (1936) ; Monograph of the 
Genua Krebia. By B. C. S. Warren ( 1 936).— Geological Society. Quarterly Journal, 
xcii, 4 (T.p. & c.) (1 936) ; xciii, 1-2 (1937 ) ; Subject Index to the Literature added 
to the Society’s Library during the Years 1920, 1921 and 1922 (1937). — Linueon 
Society . Journal, Botany, 1, 336 (1937); Zoology, xxxlx, 268 (T.p. ft c.) (1936); 
x), 269 (1930); Proceedings, 148th Session, 1936-36, 4 (T.p. ft c.) (1936); 149th 
Session, 1936-37, 1-2 (1937).— Ministry of Agriculture. Journal, xltil, 7-12 (T.p. & e.) 
(1936-1937); xliv, 1-6 (1937). — Royal Botanic Gardens, Kew. Bulletin of Miscel- 
laneous Information, 1936 (1937); Hooker’s leones Plantarum, Fifth Series, iv. 1 
(1936). — Royal Entomological Society . Proceedings, Series A, xi, 6-12 (T.p. & c.) 
(1 936) ; xli, 1-9 (1937) ; Series B, v, 10-12 (T.p. & c.) (J986) ; vi, 1-9 (1937) ; Trans- 
actions, Ixxxiv (complete) (1936); lxxxv, 13-20 (T.p. & e.) (1936); lxxxvi, 1-9 
(1937).— Royal Microscopical Society. Journal, Series iii, Ivi, 3-4 (T.p. & c.) (1936) ; 
ivii, 1-2 (1937). — Royal Society . Philosophical Transactions, Series B, ccxxvl, 536* 
640 (T.p. ft c.) (1936); ccxxvil, 641, 643-645 (1937) ; Proceedings, Series B, cxxl. 
822-825 (T.p. & c.) (1936-1937); cxxii, 826-829 (T.p. & c.) (1937); cxxlll, 830-833 
(T.p. ft c.) (1937); cxxlv, 834 ( 1 937 ) .—Zoological Society, Proceedings, 1936, 3-4 
(T.p. ft e. for pp. 596-1190) (1936-1937); Proceedings, evil, Series A, 1-2 (1937); 
Series B, 1-2 (1937); Series C, 1-9 (1937); Transactions, xxiii, 1-3 (1986-1937). 

Los Angelkr.— See under Berkeley, University of California.. 

Lund. — K. Universitets i Lund. Lunds Universitets Arsskrift (Acta Universitarls 
Lundensis), Ny Foljd, Avd. 2, xxxi, 1935 (1934-1936); xxxii, 1936 (1936-1937). 

Madrid.— Sociedad Kspanola de Historic Natural. Boletin, xxxvi, 6-8 (1936) ; Kevista 
Kspanola de Biologia, v, 3 (1986). 

Manchbstbr. — Conchological Society of Great Britain and Ireland. Journal of 
Oonchology, xx, 9-11 (1936-1937). — Manchester Literary and Philosophical Society. 
Memoirs and Proceedings, Ixxix, 1934-35 (1936) ; lxxx, 1936-36 (1936); Ixxxl, 1-7 
(1937). — Manchester Museum. Museum Publication 112 (1936). 

Manhattan, — American Microscopical Society. Transactions, lv, 4 (T.p. & c.) (1936) ; 
Ivl, 1-3 (1937), 

Manila, — Bureau of Science . ’’Philippine Journal of Science”, Ivi, 3*4 (T.p. ft c.) (1936)- 
Ixi, 1-4 (T.p. & c.) (1936) ; Ixii, 1, 3-4 (T.p. & c.) (1937) ; lxiii, 1 (1937). 

Marseille — Faculty des Sciences de Marseille. Annales, 2 m « S£rie, vlil, 1-3 (T.p. ft c. ) 
(1935) ; lx, 1-2 (1936). — Mutt 6$ d’Histoire naturelle de Marseille. Annales, xxvil, 2 
(1986). 

Mblboprnb. — ’’A ustralasian Journal of Pharmacy”, N.S., xvli, 202-204 (Index) (1936) ; 
xvlii, 206-218 (1937) (From the Publisher),— Botanic Gardens. “The Honey Flora 
of Victoria*' (Melbourne, 1936). — Council for Scientific and Industrial Research. 
Tenth Annual Report for Year ended 80th June, 1936 (1986) ; Bulletin, T.p. ft c. for 
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Nos. 81-90 (Vol. lx) (1934-1935) and for Nos. 91-100 (Vol. x) (1935-1936); Nos, 

1 02-109 (1936-1937); Journal, ix, 4 (T.p. & e.) (1936); x, 1 and Supplement, 2-3 
(1937) ; Pamphlets, Nos. 66-73 (193 6-1937) ; Catalogue of the Scientific and Technical 
periodicals in the Libraries of Australia. Supplement, 1934-1936 (1937); Ten Years 
of Progress, 1926-1936 ( 1 936 ) .—Depart ment of Agriculture of Victoria , Journal, 

xxxiv, 11-12 (T.p. A c.) (1936) ; xxxv. 1-10 (1 937). — Field Naturalist** Club of 

Victoria. “The Victorian Naturalist”, 1IH, 7-12 (T.p. A c.) (1936-1937) ; llv, 1*6 
(1937). — McCoy Society for Field Investigation and Research. Reports, No. 1. 
(1937). — National Museum. Memoirs, Nos. 9-10 (1936). — Public Library, Museum* 
and Natiomit Gallery of Victoria . Report of the Trustees for 1936 (1937). — Royal 
Society of Victoria. Proceedings, xlix (N.S.), 1-2 (T.p. & c.) (1936-1937). — 
University of Melbourne, Calendar for 1937 (1936). 

Minnmapolis. — University of Minnesota. “The American Geologist'', xxii, 6 (T.p. A o. ) 
(1898). 

MonacX). — Institut Oceanographique dc Monaco. Bulletin, Nos. 703-712 (T.p. A c. for 
Nos. 686-712) (1936); 713-723 (1937). 

Monthvideo . — Asoduvion Sudamcricana de Iiotanica. Revlsta Sudamerlcana do Botanica, 
iii, 4-6 (Index and contents) (1 936); Pour separates by A. Btochwltz, R. CJrooas, 
F, C. Hoehne and J. Mattfold (1933 ). 

Montkmau — Laboratoirc dc Uotaniquc dc I' University de Montreal. Contributions, Nos. 
27-28 (1936-1937), 

Morgantown. — West Virginia University : College of Agriculture , Agricultural Experi- 
ment Station. Bulletin 278 (1936). 

Moscow.-— LimnologiscHe Station am Kossino der Iiydrometeorologischen Administration 
dcr U. 8.8. It. Arbeiten, 21 (3 937). — “Microbiology” (a Journal of General, Agricul- 
tural and Industrial Microbiology), v, 4-6 (T.p. A c.) (I93G) ; vl, 1-4 (1 937). 

Muncubn. — Itaycrische Akadcmie der Wisscnschaften. Abhandlungen, Mathematisch- 
Naturwissenschaftliehe Abtellung, Neut' Folgc, 33-41 (1936-1937) ; Sitzungsberichte, 
1936, 1-3 (T.p. A c.) (1936). 

Nanking, — National Geological Survey of China. Geological Bulletin, Nos. 28-29 
(1936-1937). — National Research Institute of Geology; Academia Sinica. A Geological 
Atlas of the Mid-western Nanllng (1937). — Science Society of China. Contributions 
from the Biological Laboratory, Botanical Series, vi, 8 (1931); lx, 3 (T.p. Ac.) 
(1934); x, 1-2 (1935-1936); Zoological Series, vi, 1-3 (1930); vii, 4-10 (T.p. A c.) 
(1931); x. 4-10 (T.p. A c.) (1934-1935); xi, 1-10 (3935*1936); xlt, 1-4 (1936). 

Naplm. — JU a#io«c Zoologica di Napoli. Pubblleazlonl, xvl, 1 (1937). 

Nbw Dklhi. — Imperial Agricultural Research Institute. Proceedings of the Mycologicftl 
Conference held at Pusa on 5th February, 1917, and following days (1917); Board 
of Agriculture in India. Proceedings of the Second Meeting of Agricultural Chemists 
and Bacteriologists held at Puna on 7th February, 1921, and following days (1921) ; 
Proceedings of the Third Meeting of Myeological Workers in India held at Pusa on 
7th February, 1921, and following days (1921); Agriculture and Animal 
Husbandry In India (formerly Review of Agricultural Operations in India), 1933-34 
and 1934-35, pts, 1-2 (1936). Scientific Reports of the Imperial Institute of Agri- 
cultural Research, Push. 1934-35 (1936) ; Scientific Reports for tho Year ending 
June 30, 1936 (1937) ; “The Indian Journal of Agricultural Science”, vi, pt. 1, 
7 Articles ; pt. 2, 8 Arts.; pt. 3, 12 Arts.; pt. 4, 3 Arts.; pt. 5, 6 Arts,; pt, 6, 5 Arts; 
vil, pt. 1, 12 Arts.; pt. 2, 4 Arts. (1936-1937), 

Nkw Havkn. — Connecticut Academy of Arts and Sciences. Transactions, xxxli, pp. 351- 
434 (1936-1937). — Yale Unii7ersity; Peabody Museum of Natural History / Bulletin 
of the Bingham Oceanographic Collection. T.p. A e. for Vols. t and ii : Hi, 7 (T.p. A c.) 
(1937) ; T.p. A c. for Vol. iv ; v, 4-5 (T.p. & c.) (1937) ; vi, 1-2 (1937) ; Occasional 
Papers, T.p. A c. for Nos. 1-3 (all issued) (1927-1930) 

Naw York. — American Geographical Society. “Geographical Review", xxvi, 4 (T.p. Ac.) 
(1936) ; xxvit, 1-3 (1 937 ). —American Afuseitm of Natural History. Bulletin, T.p. A e. 
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for lxvl (1933-1934 ); Ixix (1937); lxx, 2 (1936); Txxti, 1-7 (1936-1937); Ixxlil, 1-5 
(1937); "Natural History", xxxviii, 3-5 (T.p, & e.) (1936); xxxix, 1-5 (T.p. & c.) 
(1937) ; xl, 1-2 (1937 ).- — New York Academy of Sciences. Annals, xxxvl (complete) 
(1936). — Nov York Botanical Garden. "Brlttonia", li, 3-4 (1936-1937). 

Nibhioahara, Tokyo,— Imperial Agricultural Experiment Station i» Japan , Journal, ill, 
1 (1937). 

Omsk. — Kirov Institute of Agriculture (formerly Siberian Institute of Agriculture and 
Forestry). Transactions of the Omsk Institute of Agriculture, 1, 1, 2, 4-5 (1935); 

1, 1-6 (bound In one) (1935) ; one publication entirely In Russian (1932). 

Osi-o. — Dct Norsks Vidcnskaps-Akademi i Oslo. Arbok, 1935 (1986); 1936 (1837); 

Avhandlinger, 1. Mat.-Naturv. Klasse, 1935 0936); 1936 (1937); Hvalradets 

Skrlfter (Scientific Results of Marine Biological Research), Nos. 13-14 (1936-1937) ; 
Skrifter, I. Mat.-Naturv. Klasso, 1935 (2 vols.) (1 936); 1936 (2 vole.) (1937).— 
University de Oslo. Archiv for Mathematlk og NaturvldcnBkab, xli, 2 (1936). 

Ottawa, — D eportment of A grivutture. Circular, Non. 94, 3 09, 112, 114, 118, 119, 1 21, 128, 
127 (1936-1937); Farmers’ Bulletin 14 (1936); 14 (May, 1937); Household Bulletin, 

2, 6-10 (1936); Technical Bulletin, No. 8 (1 937); Progress Report of the Dominion 
Horticulturist for Years 1631, 1932 and 1933 (1936) ; Report of the Minister of 
Agriculture for Your ended March 31, 1936 ( 1936); Dominion Experimental Station, 
Summerlarui, B.C. Results of Experiments 1932-1936 (1937). — Department of Mines. 
Bulletin. No. 82 (Nat. Mus. Ann. Kept, for 1935-86) (1936); Report for the Fiscal 
Year ending March 31, 1936 (1936) ; Geological Survey of Canada. Memoirs, 189-192, 
Addendum to Index to 192, 193, 195, 196, 202-205 (1936-1937); National Museum of 
Canada. Bulletin, Nos. 80 «3eof. Series, No, 54) (1936); 85 (Biol. Series, No. 22) 
(1937). — Royal Society of Canada. Transactions, Third Series, xxx, List of Officers 
and Members, etc.; Sections 4-5 (1936). 

Palo Alto, — Stanford University . Contributions from the Dudley Herbarium, i, 7 

(T.p. & e.) (1936). 

Paris. — "Journal do Conchyliologic", lxxx, 3-4 (T.p. & c, ) (1986-1937) ; ixxxi, 1-3 (1937) 
( From the Publisher). — Musdutn National d'llistoire Naturr.lle. Bulletin, 2 rab Sfirie, 
viii, 3-5 (1936). — Society Entomologiquc de France . Annales, cv, 3-4 (T.p. & c.) 
(1936) ; <:vli 1-2 (1937) ; Bulletin, xli, 15-20 (T.p. & e.) (1936) ; xlii, 1-12 (1937). 

Pavia. — Istituto Botanico della R. IJniversita di Pavia. Atti, Serie lv, iv, 1933 (1933) ; 
v, 1934 (1934 ); vi. 1935 (1935); vil-viit, 1936 (1936). 

Pbiping. — F an JlfumuHai Institute of Biology. Bulletin, vil (Botany), 1-2 ( 1 936). — 

Peking Society of Natural History and the Department of Biology , Yenching Univer- 
sity. Peking Natural History Bulletin, xi, 1-4 (T.p. & c.) (1936-1937). 

Perm. — Institut dcs Recherches Biologiquvs a ^University de Perm . Bulletin, x, 6-10 
(1936), 

Fjbrth, — Department of Agriculture of Western Australia. Journal, Second Scries, xiil, 
3-4 (T.p. & c.) (1936) ; xlv, 1-3 (1937). — Royal Society of Western Australia. Journal, 
xxii, 1935-36 (1936). 

pHiLADBLfHiA.— -Academy of Natural Sciences. Proceedings, Ixxxvii, 1935 (1936) ; 

lxxxviii, 1930 (1937); Review of 1935 (1936); “Discovery. Science at Work" and 
Treasurer’s Report, 1936 (1937). — American Philosophical Society. Memoirs, v-viii, 
pts. 1-2 (1936-1937); Proceedings, lxxvi, 3-6 (T.p. & c.) (1936) ; lxxvlt, 1-4 (1937); 
Transactions, N.S, xxix-xxx (1936-1937) ; Library: Annual Report for 1936 (1937). — 
University of Pennsylvania. Contributions from the Zoological Laboratory for the 
Year 1935, Vol. xxxiit (1936). — Wistar Institute of Anatomy and Biology. "The 
Journal of Experimental Zoology", Ixxlv, 2-3 (T.p. & c.) (1936) ; lxxv, 1-3 (T.p. & c.) 
(1937); lxxvi, 1-3 (T.p. & c.) (1937). — Zoological Society of Philadelphia . 66th 
Annual Report of the Board of Directors for the Twelve Months ending December 31, 
1936 (1937). 

Pi»T*R M aritxburo . — Natal Museum. Anna Is, T.p. & c. tor vii; viii, 2 (1937). 

Pittsburg. — Carnegie Museum * Annals, xxii (1933-19S4)-xxlli (1934). 

00 
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Plymouth. — -Marine Biological Association of the United Kingdom.. Journal, N.S. 
T.p. & c. for xx ; xxi, 1-2 (1936-1037). 

Prao.-— Deutsche Raturwisscnschaftlich-medissinischc V'crcin fur Bohmen “Lotos’* in Prag. 
NaturwisHenschaftllohe JSeitschrlft “Lotos", lxxxiv (1936). — Museum Rationale do 
Prague: Section Kntamologiquc. Bulletin (Khornik Entomologickeho Oddeleni 
Narodntho Mumsa v. Praxe), xiv (Nos. 122-138) (1936). — Soeictas Entomologioa 

C?*f!oho8loven1o«. Acta, xxxiit, 1-4 (T.p. & c. ) (1936). 

Pkhtgria .- — Department of Agriculture and Forestry of the Union of South Africa: 
Division of Plant industry , flu I Jo tins, Noa. 100, 148, 168 (1931, 1035, 1937); 
Botanical Survey Memoirs, Nos. 11, 14-16 (1931, 1931, 1936, 1937); Science Bulletins, 
Nob. 123, 127, 128, 132, 134, 139, 142. 146, 147. 149, 156, 1 62 (1933-1936).— 
Transvaal Museum. Annals, xvii, 4 (1937). 

Richmond. — llawkvsbury Agricultural College. H.A.C. Journal, xxxlii, 10-12 (Index) 
(1936) ; xxxiv, 1-9 (1937 ). 

Kioa.-— Latvijas Biologifas Bicdriba ISocietas Biologiav Latviac). Jiaksti (Acta), vi 
(1936). 

Rio dr jANRtno. — Institute Omcaldn Cruz. Memorias, xxxi, 3-4 (T.p. & c.) (1936) ; xxxil, 
1-2 ( 1937). — Jardini Botanico. Anjuivos do lnatituto do Biologia Vegetal, T.p. & c. 
for ii (1935) ; HI, 1 (1936); "UodriRuenla”, ki, 5-6 (1936). 

IUvBRHmx.--- University of California : Graduate School of Tropical Agriculture and Citrus 
Experiment Station . Papers, Nos, 302, 304. 327, 328, 332. 333, 338, 341-343, 350-302, 
355, 357-365. 398, 399 (1936-1937). 

Sr. Gborok’b Wkst. — B ermuda Biological Station for Research. Incorporated . Contribu- 
tions, II, 39-54 (1 936-1937). 

St. Rons. Academy of Science of St. Louis. Transactions, xxlx, 2-3 (1936). — .1/issouri 

Botanical Garden. Annals, xxili, 3-4 (T.p. & c.) (1936); xxlv, 1-2 (1937). 

San Dirgo. — S an Diego Society of Natural History. Occasional Papers, No. 1 (1936) ; 
Transactions, viii, 16-22 (1936). 

San Fran c?i hco. — Calif ami a Academy of Sciences. Proceedings, Fourth Series, xxl, 22-29 
(1935-1936); xxii, 1-2 (1936-1937); xxiii, 1-6 (1935-1936). 

Sao Paihx>, -A/useu Paulista. Revista, xx (1936). 

SAproRO.— Uofckaido Imperial University. Journal of the Faculty of Science, Series v, 
iv, 3 (1936) ; Series vi, v. 1-3 (1936-1937). 

Srattlk. — University of Washington Oceanographic Laboratories. Publications in 
Oceanography. Supplementary Series, T.p. & c. for Vol. I (Nos. 1-49) (1931-1935) ; 
Nos. 51-60 (1936). 

Nkndai. — 7'ohofcu Imperial University. Science Reports, Second Series, Special Volume 
No. 1 (1936); Fourth Series, xi, 2-4 (T.p. & c.) (1936-1937); xil, 1 (1937). 

Shanghai. — D epartment of Geology of the Shanghai Science Institute . Studies from the 
Department of Geology of the Shanghai Science Institute, Separate PrintB, 1986, 
10-11 (From Joum. Shanyhat Science Inst., Section H, Vol. i, pp. 155-226) (1935); 
Separate Prints, 1936, 2-4 (From Journ. Shanghai Science Inst.. Section ii, Vol. II, 
pp. 1 1-146) (1936). 

Sharon. — Cushman .Laboratory for Foraminiferal Research. Contributions, xil, 3-4 
(1936) ; xiii, 1-2 (1937). 

Stockholm. — Kungliga Svenska Vetenskapsakadetnien . Arklv for Botanik, xxviii, 1-4 
(T.p. & c, ) (1936); Arklv for KemU Mineralogl och Geologi, xil, 1-3 (1936-1937); 
Arklv for Matematik, Astronoml och Fysik, xxv, 2-3 (1936-1937); Arkiv for Zoologl, 
xxviii A, No. 17 (Plates only) (1936); 3-4 (T.p, & c.) (1936); xxlx, 1-3 (1937); 
Arabok, 1936 (1936) ; Handlingar, TredJe Serlen, xv, 6 (T.p. & c.) (1936) ; xvi, 1-4 
(1936-1937); Skrifter l Naturakyddsarenden, Noa 32-33 (1936-1937).— JStafeiw 
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Vaxtakyddsnnstalt . Flygblad, Nos. 18-34 (1935-1937); Meddclandc, Non. 13-19 
( 1936-1937); Vaxtskyddsnotiser, Nos. 1, 3 (1937). 

Sydnky— A uslrHluHian Antarctic Expedition, 1911-14. Scientific Reports, Series C 
(Zoology and Botany), i, 1 (1937) (From the Gov>ernment Printer , Sydney). — 

Australian Institute of Agricultural Science. Journal, 11, 4 (T.p. & c. ) (1936) ; Hi, 
1-3 (1937). — Australian Museum, Annual Report of the Trustees for the Year 

1935-36 (1937); Australian Museum Magazine, vi, 4-7 (1936-1037); Records, xlx, 
7 (1936) ; xx. 1-2 (1937 ) ; "Destruction of Timber by Marine Organisms in the Port 
of Sydney. Supplementary Report, No, P\ by U. A. Johnson, F. A. McNeill and 
Tom lredale (published by the Maritime Services Board of N.8.W. ) (Oct., 1936). — 
Australian National Research Council. "Australian Science Abstracts", xv, 4 0 936) ; 
xvi, 1-3 (1937). — Australian Veterinary Association. "Australian Veterinary 

Journal", xli, 5-6 (Index) ( 1 936 ); xiii, 1-4 ( 1937). — Department of Agriculture, 

N.S.W. "Agricultural Guxette of N.S.W.", xlvii, 11-12 (T.p. A v.) (1936); xlvlii, 

1-10 (1937); Live Stock Diseases Report, No. 12 (1937); Science Bulletin, Nos. 
54, 55, 57 (1 937).— -Drug Houses of Australia Ltd. "Australasian Pharmaceutical 
Notes and News", N.S. xv, 1 1-12 ( 1936); xvi, 1-1 0 (1937). — Education Department. 
"Education Gazette", xxx, 11-12 (Index) (1936); xxxi, 1-10 (1937). — Institutes of 
Surveyors in Australia. "The Australian Surveyor", vi, 4-7 0936-1937). — JBcrobto- 
logical Laboratory : Department of Public Health. Report of the Principal Micro- 
biologist for the Year ended 31st December, 1935 (1936). — Naturalists* Society of 
New South Wales. "The Australian Naturalist", x, 1 (1937). -Orchid Society of 
New South Wales. "Australian Orchid Review", i, 4 0 936). — liuyal Society of New 
South Wales. Journal ami Proceedings, ixx, 3-2 (T.p. At c. ) 0937). — Royal 

’Analogical Society of New South Wales. Proceedings for the Year 1 936-37 (1 937); 
"The Australian Zoologist”, viii, 4 (1937), — Sydney University Science Association. 
Science Journal, xv, 2-3 0 936); xvi, 1-2 (1937). — Technological Museum. One 

reprint from Jourw. Proc. Roy. Sov. N.S.W . . Ixx, pp, 375-7, by A. R, Pcnfold and 
F. R. Morrison 0937). — "The Medical Journal of Australia". 1936, ii, 18-26 (T.p. & c.) 

0936) ; 1937, i, 1-26 (T.p. & c.) (1937); 11, 1-1 7 ( 1 937) (From the Editor).- 

University of Sydney. Calendar, 1936 (1936); Journal of the Cancer Research 

Committee, T.p. & c. for vil ; viii, 1-2 (1937). "--Wild Life Preservation Society of 
Australia. "Australian Wild Life", i, 3 (1937). 

Tokto.- -Imperial Fisheries Institute. Journal, xxxii, 1-2 (T.p. & c.) O 037 Imperial 
University of Tokyo. Journal of the Faculty of Science, Section iii f v, 2 ( 1 937); 
Section iv, iv, 2-3 (1936-3 937). — National Research Council of Japan. Japanese 
Journal of Botany, viii, 3-4 (T.p. & c. ) (1936-1937); Japanese Journal or Geology 
and Geography, xiii, 3-4 (T.p. & c.) (1936); xiv, 1-2 (1937); Japanese Journal of 
Zoology, T.p. & c. for vi ; vii, 1-2 (1936-3 937); Report, li. 5, Apr. 1935-Mar. 1936 

0937) , — Tokyo Bunrika Daigaku ( Tokyo University of Literature and Science) : 
Zoological Institute. Science Reports, Section B, lii, 46-49 (1936) and Supplement 
No. 1 0 936),--- Wasttda University , Faculty of Science and Engineering, Office of 
First Scientific Expedition of Manchoukuo. Report of the First Scientific Expedition 
to Manchoukuo, Section v; pt, 3 0934); Div. 1, pt. 2 0935); pt. 10, Arts. 38-52 
(1936) ; Div. t, pt. 12, Arts. 66 67 (1935) ; Div. 2, pts. 2-3 (1935).-— Zoo logical Society 
of Japan. AnnotaUones Zoological Japoncnscs. xv, 4 (T.p. & c.) ( 1036); xvi, 1-2 
0937). 

Toronto.— Royal Canadian Institute. Proceedings, Series iii, i (1936) ; Transactions, xxi, 

1 (1936). 

TRiNa—Zodlopical Museum. Novitntes Zoological, xl, 2 0 937). 

Trondhjbm . — Det Kongelige Norske Vidcnskabers Sclskab. Forhandllnger, ix, 1936 
(1937) ; Skrlfter, 1936 0937) ; Museet : Arsboretnlng, 1935 (1936) ; Oldsaksam Ungen n 
Tilvekst, 1935 (1936). 

Tunis. — Institut Pasteur de Tunis. Archives, xxv, 3-4 (T.p. & e.) (1936) ; xxvi, 1-2 
(1937). 

Uppsala. — Royal University of Uppsala. Bulletin of the Geological Institution, xxvli 
(1937) ; "Dendro-chronological Studies" by Stcllan Erlandsson (1936). 

URBAN A. — University of Illinois. Illinois Biological Monographs, xiv, 3-4 (T.p. & c.) 
(1936) ; xv. 1 0937). 
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UnwoiJT.— Botanisch Museum en Herbarium van tie RijksuniversUcit. MededeeUngen, 
T.p. A c. for Nob. MS (1932-1934) and for Nos. 14-32 (1934-1936); Nos. 33-39 
(193G). 

Vrrhailucs, — Centre National de ft eoherches agronomiques. "Annates dee Epiphytic* et 
do PhytogtfnGtique", Nouvelle S6rio, ii, 3-4 (T.p. & c.) (1936). 

Visnna. — Natnrhiatorische Museum in Wien- Annalen, xlvlii (1937) ; One separate 
"Siegfried Stockmayer. Kin Nachruf" by Dr. K, Keistiler (From Verb. Zool.-bat. 
Ctesell. in Wien, Ixxxv, 1935, pp. 149-1 67 ),-*™Zoolofif(«(jA-bofariischf; Cfese Uschaft (u 
Wien, Vorhandlungen, Ixxxv, 1-4 (T.p. & c. ) (1936). 

Warsaw,— -P« n#fteou>e Museum Zoologicsne (Polish Museum of Zoology). Acta Ornitho- 
logies, i, 16 (T.p. & c.) (1936) ; ii, 1-4 ( 1 936-1 937); Annates, T.p. & c. for x (1933- 
1934); xi, 11-30 (1936-1937); Fragmcnta Fuunlstica, it, 31-36 (T.p. & <\) (1936); 
M, 1-6 (1937). 

Washington. — American Chemical Society. "Industrial and Engineering Chemistry"* 
xxviil, 9-12 (T.p. & c.) (1936); xxix, 1-9 (1937).— Bureau of American Ethnology. 
Annual Report, 53rd, 1935-30 (1937); Bulletins, 113-114 (1936-1937).— Carnegie 

Institution of Washington. Publications, Nos. 457, 4 61, 462, 466, 467, 4 70, 473 
(1936-1936); Supplementary Publications, Nos. 19-22 (1936); 24 (Revised Edition) 
(1937); 26 (1 936); Year Book, No. 35 (1936); Exhibition representing Results of 
Research Activities (1936). — National Academy of Science#. Proceedings, xxil, 9-12 
(T.p. & c.) (1936); xxHi. 1-8 (1937). — Smithsonian Institution. Annual Report of 
the Board of Regents for the Year ending June 80, 1935 (1936). — V.S. Department 
of Agriculture , Agricultural Statistics, 1936 (1936); 1937 (1937); Bulletin, No. 772 
(Issued March, 1920, revised May, 1936) (1936); Miscellaneous Publication, No. 217 
(1936); Technical Bulletin, Nos. 530, 541, 542 0936); Yearbook of Agriculture, 1936 
(1936); 1937 (1 937). — V.S. Department of Commerce: Coast and Geodetic Survey. 
Special Publication, No. 207 (1936). — V.S. Geological /Survey. Bulletins, 847B, D, 
852, 860B-C (T.p, & c.), 861. 863, 864C (T.p. & e.), 867. 808C-D (T.p. & t\), 870, 871, 
873, 874B, 876 (Text and Plates), 878, 880A-B, 881, 882, 8S6A (1935-1937) ; 
Professional Papera, 182, 1851 (T.p. & e.), 186A, C-E, U-I, K, L (1936-1937); 
Water Supply Papers, 678. 756-758, 767, 770, 773A-D, 775-777, 784-791, 793, 
794 (1936-1937). — U.8. National Museum. Bulletins, 153, 167, 168 (1937); Pro- 
ceedings, lxxxlli, Nos. 2990-2997 (T.p. & e.) (1936) ; lxxxiv, 2998-3016, 3020 (1930- 
1937); Report on the Progress and Condition of the Museum for the Year ended 
June 30, 1936 (1937). 

Wblunqton. — .Department of Scientific and Industrial Research. Bulletin 55 (1937) ; 
Geological Survey Branch. 30th Annual Report (N.S.), 1935-36 (1936); Bulletin 
(N.S.), No. 87 (1937) ; Palaeontological Bulletin, No. 15 (1937); One separate by 
J. Marwick from Trans, and Prvc. Roy. Soc. N.Z., lxv (1935). — Dominion Museum. 
"New Zealand Journal of Science and Technology", xvili, 3-12 (T.p, & c.) (1936- 
1937); xlx, 1-3 (1937 - Royal Society of New Zealand . Transaction* and Pro- 
ceedings, lxvl, 3-4 (T.p. & <;.) (1936-1937); lxvii, 1 (1937), 

Woods IIolw. — M arine Biological Laboratory. Biological Bulletin, lxxf, 2-3 (T.p. & o.) 
(1936); Ixxii, 1-3 (T.p. & c.) (1937); lxxiil, 1 (1937). 

Phi vats Donors (and Authors, unless otherwise stated). 

Cortis-Jonks, Mrs. H. F., Roseville, Sydney (donor). — "The Seaweeds of South Australia. 
Part i. Introduction and the Green and Brown Seaweeds", by A. H. S. Lucas, M.A., 
B.Se. (Adelaide, June, 1936). 

Eli Lilly and Company. Indianapolis, Jnd., U.S.A. (donor). — "Lilly Research Labora- 
tories. Dedication." (1934). 

Holmms, Professor J. Macdonald, Geography Department, University of Sydney (donor). 

"Land Utilisation Regions of Tasmania", by A. O. Lowndes, M.Sc., and W. H. Mate, 
M.Sc. (University of Sydney, Publications in Geography, No. 4) (1937). 

Maratcic. E., B.A., F.R.S., Marlborough, Wilts, England. — "Exotic Microlepidoptera", v, 
1-4 (1936-1937). 
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O’Dwyjcr, Dr. Maroarjct II., Forest. Products Research laboratory, Princes Risborough, 
Aylesbury, Bucks, England, — "The HemlceHulosea of the Wood of English Oak, ill. 
The Fractionation of Hemicellulose A" (From Bioeftem, Journ. xxxi, 2, pp, 254 -2G7. 
19.17). 

Potts, Geo., B.Sc., Ph.O., Bloemfontein, South Africa (donor).— "An Ecological Study of 
a Piece of Karroo-like Vegetation near Bloemfontein" by Geo. Potts and C. R. 
Tidmarsh, M.Sc. (Reprinted from “The Journal of South African Botany”, April, 
1(137). 

SusfiMiucii, C. A., F.G.S., Sydney (donor). — "Bibliography and Index of Geology exclusive 
of North America", Vol. HI, 1935. by J. M. Nickles, Marie Siegrist and Eleanor Tatge 
(published by the Geological Society of America) (1936). 

Tayloh, F. H., F.R.E.S., F.Z.S., Sydney. — Five separates by F. H. Taylor (1926, 1929, 
1934) and one by C. P. Alexander (1936). 

Wildhy, A. — "Reductions and Reversions" (From Trans . Boy. Soc. Canada, Third Series, 
xxx, Section 6) (Ottawa, 1936). 

Tamaouti, Satyu, Kyoto, Japan. — "Parasitic Oopepods from Fishes of Japan", Pt», 1-3 
(1936); "Studies on the Helminth Fauna of Japan", Pts. 15, 17-19 (1936-1937). 
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LIST OF MEMBERS, 1937. 

Ordinary Mrmbbrs. 

1927 *Albert, Michel Francois, “Boomerang", Elizabeth Bay. Sydney. 

1029 Allan. Miss Catherine Mabel Joyce, Australian Museum, College Street, Sydney. 
1006 Allen, Edmund, c/o Mulgravc Mill, Gordonvale, Queensland. 

1906 Anderson, Charles, M.A., D.Sc., Australian Museum, College Street, Sydney, 

1022 Anderson, Robert Henry, B.Sc.Agr., Botanic Gardens, Sydney. 

1899 Andrews, Ernest Clayton, B.A., F.K.S.N.Z., No. 4, “Kuring-gar', 241 Old South 
Head Itoad, Bondi. 

1922 Andrews, John, B.A., Ph.D., Department uf Geography, Sydney University. 

1027 Armstrong, Jack Walter Trench, “Cnllubri”, Nyngan, N.S.W. 

1912 Aurouaseau, Marcel, B.Sc. 

1913 Badham, Charles, M B., Ch.M., B.Sc., Bureau of Microbiology, 93 Macquarie Street, 
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Ablabua black bund 


.. 190 

Acad* Clunies-Rowiae 

284, 289 

Adichoftla. See Camphor*. 


IITTBOaiOOLLlS .. 


.. m 

elate 

.. 289 

Aedes ooncolor 


.. xllv 

XIMUfl 


.. 196 

Aoiauthus eaudatus 

.. 30 

vjgllax . . 


.. xllv 

nivloota . . 


.. 190 

exsertu* 

.. 80 

Aedomyia afrloana 


. . 969 

obacurus . . 


.. 190 

fornkatu* 

■ • 30 

c&taeticta 


269, 261 

pukjher . . 


196-7 

rentformia 

• > 30 

furfurea . . 


.. 299 

TUBKKCULATCS .. 


196-7 

Adelopefcalura bracteatum 

. 281 

Bquamipemiis 


.. 269 

villoeua 


196 

Adenochilo* Nortonii 

30, 286 

vemuttpes 


£59, 261 

Abrophyllum onoans 


.. 66 

Adlantum dlaphanum 

. . 05 

Agathifi robust* 


. . 186 



AHhalodenna forruginea 


37-43. 46-7, 

49, 62-3 

AUantonoraa 

. . 161 

Aliora doleBcballl slmesaa 

.. Ill 

Alpina caerula 

.. 110 

Alaophila Coopori . . 

.. 72 

Araygdalophyllum 

. . 351 

etheridgel 

353-4 

ioopinatum 

.. 353 

Bp. nov 

.. 353 

Ancltonui acuminatum 

, . 66 

AncimitcB ovata . . 

. . 354 

Angophora Intermedia 

335-6 

tanoeolata 

. . 334 

subvclutina 

. 335 

AnguUluUna 

.. 161 

TUMIFACTKNB 

, . 158 

Aniaynta cyuone cyuone 

. . 114 

gruel! In 

.. 114 

griaea 

. . 114 

doraiuula dominula 

. . 114 

drachmophom 

. , 114 

montloolae 

. . 114 

uphenoumna 

.114 

tillyardt 

.. 114 

Ani»yntoides argenteo - ornatus 

argenteo-ornatua 

.. 113 

Antichtdrostylte apoetaaioidcB 

27, 30 

Antidtoa pillpc* . . 

. , 86 

PSBDUOMOHPHA . . 

. . Hf> 

ApUeleneholde* 

.. 161 

Aphelenchns 

.. 161 

Aphrophyllum follaceum 

.. 353 

hallense 

.. 354 

«p- nov 

.. 353 

Apoeynophyllum , . 

XX 

Apomella Casuarinac 

XXX lx 

Aralia ecplialobotryn 

. . 68 

Archaeocalamites . . 

346, 354 

Arcfcocephalua forsterl 

9 

Argophyllites 

. . XX 

AHUHKNKU.A 

.. 122 

collatu* lri« 

122 

mamaa afflnla . . 

.. 122 

Arrhenea 

.. 122 

Arytera foveolata . . 

. . 290 

Aapidiotua roswi . . 

.. 37 

Asterina australienais 

xxxvlli 

decumana 

xxxvitl 

Fraaerlana 

xxxvlli 

poly loba 

xxxviil 

puelUris 

xxxvlli 

reotea 

xxxvlli 

Atichia glomeruloea 

.. 37 

HXUardeti 

. . 37-9 

Aaplenlutn Itacoldum 

. . 65 

Astycui 

, . 123 

Atheroaperma raoaohatum 

, . 289 

Atractonema gibboeura . . 

.. 101 

A try pa ftmbriata . . 

.. 307 

pulchra 

.. 307 

*9 

312-3 

Atrytonopui* vorna 

.. 120 

Atfcheya ap. 

.. 180 


1T7DEX. 


Aulina shnplex 

. . 354 

Avfoulopecten f granosua 

.. 353 

c t. knoekonnionaU 

.. 363 

Badamla atrox 

Ill 

B&eokea Gunnlana var. latifolia. . 290 

Bankala 

XV, XX 

Baori» mathlae 

. . 119 

Baracus vlttatu* . . 

.. 126 

Belonopsta eriophila 

xxxvlli 

tilUardlera ionglflora 

.. 289 

Beyrioliocetaa 

.. 353 

Bitoma anguatula . , 

.. 183 

ooatata 

.. 183 

CYT.INOJUCA 

183-4 

liucatocolli* 

. . 183 

maura 

.. 183 

OOOIDBNTALIS 

163-4 

parallela 

. . 188 

PTJTXOPATA 

183-4 

ruflna 

.. 183 

scrrlcolHa 

. . 183 

alcoauft 

. . 183 

Blechrmm penna-marina . . 

. . 284 

Boronia anemoni folia 

. . xlv 

Bothrlderes abcrrana 

. . 203 

anaglypticun 

202-3 

oostatua . . 

.. 203 

ceiuinus 

202-3 

illtuiis 

202-3 

iutermcdluB 

202-3 

krcffti 

202-3 

lobatus 

.. 203 

mastewi 

202-8 

merus 

. . 203 

musivuR 

. . 203 

opacue 

202-3 

pascoei 

202-3 

pUtfiUB 

202-3 

reetangularia 

202-3 

Bervua 

.. 203 

BUturalla 

. . 208 

taonlatus 

202-3 

tibiallB 

. . 203 

uatulatUB 

.. 203 

varlabiliB 

202-3 

verautUB 

.. 203 

victorlenalu 

203 

Yittatua 

202-3 

Braohysccltii conlca 

. . 60 

munita 

. . 69 

Bmdynema 

.. 161 

Brefeldlelta brasUlensin 

36-9 

Bubbla Howeana 

.. 84 

Bulbophylluro aurantlaoum 

.. 28 

braeteatum 

.. 28 

oraseuUefoliutn . . 

27-8 

lUfea* 

.. 28 

exiguum 

.. 28 

mlnutburimum . . 

.. 28 

Bhopfaerdil 

27-8 

WetnthaUi 

.. 28 

Bupala aubmums 

191-2 

bo villi 

.. 198 


Bupala docttata 

Iltvll 

. . 192 

etoogata 

..192 

FASOIATA 

191-2 

perforata 

..192 

putlata 

.192 

VAJUB0ATA 

..192 

Bumettia cunoata . . 

. . 30 

Buraarla gpluoaa . . 

..37, 61, 386 

Cactocrlnus browned 

. . 358 

Oaladenta alba 

..31 

alplna 

., 31 

angustata 

. . 31 

arenarla . . 

. . 30 

oaerulea . . 

. . 31 

came a 

31. 66 

var. gigantea 

. . 81 

clavigera . . 

. . 31 

ooncolor 

. . 30 

congesta 

. 31 

eucullata 

. . 31 

do form 1 h 

. 81 

dllatata . . 

. . 30 

var. coocinna . . 

. . 30 

dimorpha. , 

..31 

ftlamentosa 

. . 30 

latifolia . . 

. 31 

Bateraonll 

. . 30 

tf^aaelftta . . 

. 31 

tcstacoa . . 

.. 31 

tutdata . . 

. . 31 

CalaraagroBtla brevlglumls . . 285 

(lalamlteB . 

345, 852. 354 

Gala nth c vcratrlfoUa 

. . 28 

Caldarlomyoee sp. 1 

37*8, 44-6, 

Bp. 2 

49, 52-3, 55 
37-9 

Caleana major 

. . 30 

minor 

. . 30 

Nublingil 

. . 30 

Caledonlelta raontrouxierl 

.. xlll 

OaUlphora . . 

17-8 

albllrontallB 

. 21 

augur . . xxxviil, 17, 23, 25 

auriventrln 

19-20 

auntmlta . . 

19, 20-1, 26 

beudi 

19, 25 

canimfcana 

19, 26 

contrail* . . 

. 24 

deflcxa 

19, 25 

falelformls 

. 26 

fallax 

17, 19, 22, 25 

fulVjcOXA 

. . 19-21, 26 

fuaoof emorata 

. . 24 

hiui 

20-2 

lac mica . . 

19, 21 

XXI/LXEI 

19, 22 

nigrlthorax 

19, 24 

nociva 

. . 17,23,25 

oohracea . . 

19, 24 

FBBIDA 

17, 19, 22, 26 

tufipea . . 

17, 19-22, 26 

xteroalts . . 

.. 19,20,26 

•tygla 

. . 19-21, 25 
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Calltphom tlblall* 17, 19-20, 22, 25 

viUosa . . * . . . . . 21 

Calllutemon aouminatua . . xxxvill 

amoenu* xlv 

Unearlfolius . , xxxvill 

paludomia . . xxxvill 

aallgiia xxxvlii 

CalochiluM oampontrlB . . 29 

oupreu* 29 

tfrantllfloruj* 29 

pahidmuu 29 

Roberteonll 29 

Camarophorla 854 

up. . , . . , , . . 852 

Capnodlum ftnonae 87-41, 43, 40, 

62-4, 60 

var, obscurum 37-8, 40-1, 43 
auatxale . , 37-8 

elegatm . . 36, 37-41, 43, 46, 64 

fullglnodes 37-8, 40 5, 47, 

49, 60, 62-4 

var. grandiaporum 37 

inonilUorme 86, 37-41, 43, 46, 5 4 

mucronatum 85, 37-42, 46, 64 

Sftltcimun 36, 37-8, 40-3, 46-7, 

49, 60, 54 

var. uoiseptatum 37-9, 42-3, 


Walter! . . 87-48, 

47, 52-3 
46-7, 52-4 

Cardlomorpha ftp 

. , 353 

Cardiopftto radlata 

. . 363 

Carex appressa 

. . 65 

longlfoUa 

. . 65 

Carex ceroua var. lobolepls 

.. 286 

Carpolithes . . 

. . XX 

CarpolJthus striatus 

354, 359 

Cary»tua valllo 

no 

CafttanoHpennum austral© 

66 

Casuarlna Cunninghamlana 

.. xl 

glauca 

Xl, 338 

suberoaa 

. . xl 

torulosa 

Xl, 330 

Casyapa 

.. 109 

Oaynafcla japonic* . . 

. . 67 

»P 

67, 290 

CJebla COMMUNIS 

193-4 

IWFONotata 

193. 195 

rugosa 

.. 193 

noabrofta 

194-5 

TtrjlttW)8A 

193-4 

Cedrula australis . . 

270, 332 

Celaenorrhlnus tbrax 

.. 119 

Cephrenes augiadcs 

.. 123 

palniarum 

.. 124 

phi nous 

*. 124 

ulama 

.. 124 

Umedotdes 

. . 123 

trlehopr-pla 

.. 124 

Cera tope talum apetalum . . 

.. 87 

Cemplagteo destructor 

37, 48, 

rubeti* 

60-1, 64-5 
87 

Ceiylon alienigenura 

204*5 

fsrrugineum 

204 


Cerylon humeridens 

204, 200 

LONOXP1U8 

204*6 

NIQRK80KN8 

. 204, 206 

PARV1CBPH 

. 204, 206 

pusUHnu . . 

. . 204 

setuUwum 

.. 206 

tibialis . . 

. . 204 

Chaetoonenm brata 

. . no 

caristus . . 

109 

eorvuft 

. . 100 

orltomedla sjihiuterlfera 

, . 109 

denitza . , 

. , 110 

porphyropla 

.. 109 

Chaetothyrimn cinereum 

39-43, 
46-7, 62-4 

depressmn 

. . 39 

fuscum 

. . 39 

fuslsponmi 

. 38-42, 46 

(trlftoolum. . 

39, 40 

roaeosporum 

39, 41, 43, 46 

*PP 

. . 38 

Chalnodletyon gigantea 

. . 352 

Choilanthes Lmuifolla 

.. 66 

Cholrostylln grandlflora 

.. 29 

Chlloglottis dlphylla 

. . 30 

fomlclfera 

. . 30 

Gimnll 

30, 286 

reflcxa 

. . 30 

traporiformin 

.. 30 

trllabra . . 

. . 30 

Chonetes bardrensts 

. . 363 

sp. 

. . 352 

ChoristtteH inowtuerwis 

.. 853 

Clnnamomum 

XV, XX 

Cladochomis temulcollls 

, 350. 362 

Cladophlcbis 

. . xliv 

Clado8porlurn herbaruiu 

37, 40-1. 43, 


62-3 

Claviccpe Paspali . . 

..377 

purpurea . . 

. . 377 

Cleisofttoma Beckleri 

. . 28 

trldontatum 

. . 28 

ClepsydropHia 

.. 367 

Cl imaeogroptus bieornis 

303, 306, 307 

mlftsllis . . 303-5, 308, 311 

tubulllerous 

304*5, 307 

Chi pea neoplJehardiw 

..209 

Olypeolclla Alphltonlae 

xxxvill 

Doryphorae 

xxxvill 

Coeloeyba eucalypti 

17,1 

Coelofipennum panlculatum . . 291 

Coloblou* partite . . 

191,196 

Comesperma sytvesfcre 

.. 290 

Contra caecum osculatum 

. , 13 

Oonularia up. 

,.368 

Cordaloarpuft 

.,844 

prolatus . . 

. . 354 

Cordatfces . . 

347, 364, 367 

Corynosoma ambteplnlgtirum . . 16 

antarrtleum 

.. 15 

AUSTRAL* 

38-15 

bullosum . . 

..16 

oonstrletum 

..15 

bamaxmi . . 

.. 35 


Coryno»oma reduction 


.. 15 

setuenne . . 


13*16 

sip ho 


.. 16 

strumosum 


14-16 

Corysantheft blealcarata 


.. 30 

die men lea 


.. 30 

flmbrlata 


.. 30 

pnilnona . , 


. . 30 

undulata . . 


.. 30 

ungulcnlata 


.. 30 

Oasdnodlftcua line a tun 


.. 178 

ftuhconcftvus 


176, 179 

Wittianus 


176, 178 

Ootulft fl Hernia 


.. 293 

Croitaua croKea eroites 


.. 117 
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Epioeratodus dan&iculatus xxiil 


lonteri 

xxlil 

EpimegostlgmuB quinque setae . . 171 

Epipogum nutans 

,29 

Eptetranus tibialih 

. 198 
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pabteoptera 


. 100 

. 88 

PKIHTERU 


. , 89 

. 93 

PERJOI5CA 


. 10O 

. 106 

perlxantha 


91 

88 

phaeina . . 


. 87 

. 87 

phaeochorpa 


. 96 

. 89 

ph a eodf.lt a 


. 103 

86 

phaecwceptra 


. . 95 

92 

PLACOPHAKA 


99 

86, 98 

plagioatictui 


. . 96 

95 

PLATYRRHABPA 


88 

. 96 

PLEBIOSPERMA 


. . 98 

. 92 

poecilella 
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.. 86 

-- 98 

xxuthoatephana . 


.. 86 



Euleehri* xipheres 

91 

xipholouea 

. to;* 

XPTHOCRANA 

101 

XtJTHOPHYLLA 

w7 

xyloptcrcUa 

04 

Kunotla vallda 

1711,179 

Kurytoma variriiftpcK 171 

Kuschcmon alba 

. . 100 

ftlbo-oruatiiH 

109 

nifflcfda . 

.109 

raffles!* 

100 

Evodia mlcrococea 

var. PVBWM'EXH 280 

Exoearpus pupmatfonnh xl 

nana 

. . 288 

Exometoeea nyeteris .110 

Fagun Cunnlnghaml 1 

Moore 1 

1 

Fencwtella sp. 

362-3 

Fbroiisoma 

i;*8, id 

TimiKAClKNH 

1 58 

Fcrgusonina atrieornl* 11*0, 11*3,100 

blseta 

131, 141*. 100 

ORTMRTiKCO MB I 

130, 137, 155, l«7-8 

(ARTKIU 

130-1, 154, 168, 


102, 167 

GORKI UI 

131, 145, 153, 156-7 

PAVIDHONt 

130, 1 35, 107 

eucalypti, 

. 130, 132, 151. 


154-5, 100 

EVANM , 

.130, 134, 153, 107 

llavicornis 

ISO, 140, 106 

FRKNCH1 

131,142,107 

ORKAVBR1 

154, 107 

gurnryl 

130. 138, 100 

boCKHARTI 

131, 141, 1 50, 107 

microrera 

1 31, 143, 100 

MORGAN! 

130,137,107 

NBWMANT 

130, 141, 155, 107 

NICHOLSON! 

131, 145, 160, 165, 


159, 160, 107 

PK8COTTI , 

130,138,167 

ficutell&ta . 

130,135.106 

TIIiLYARId 

131, 140, 150-1, 


150, 167-8 

Fieonium . 

. . XX 

Flcua 

XX 

Fioldia australis 
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